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To  any  hapless  child, 
Crippled,  injured,  ill. 
And  to  any  doctor 
IVho  sees  and  fain  would  help. 
This  book  is  dedicated. 


PREFACE  TO  SECOND  EDITION. 


There  is  still  need  to  extend  the  knowledge  and  the  practice 
of  the  surgery  of  infancy  and  childhood  and  reviewers  and  prac- 
titioners have  given  such  general  approval  to  the  first  edition  that 
author  and  publishers  feel  encouraged  to  produce  a  second  edition. 
One  of  the  reviewers  ^  shows  so  keen  an  insight  into  the  intent  and 
scope  of  the  book  and  expresses  it  so  clearly  that,  in  presenting  the 
second  edition,  I  cannot  do  better  than  to  quote  his  words.  "This 
volume  is  in  every  sense  something  more  than  a  mere  chronicle  of 
surgical  pediatrics.  It  strives  at  and  attains  a  higher  goal.  There 
is  a  clear  and  consistent  effort  to  present  to  the  careful  reader  the 
practical  essential  differences  between  child-surgery  and  adult- 
surgery;  between  child-pathology  and  adult-pathology.  Nor  is 
this  all — ^the  book  is  new  and  up-to-date  in  the  best  sense  because 
it  not  alone  gives  full  credence  and  value  to  the  importance  of  ex- 
perimental medicine  and  surgery,  but  painstakingly  seeks  to  make 
clear  the  relationship  and  inter-dependence  of  the  surgery  which  in 
the  past  has  erroneously  been  called  'practical'  and  that  which  has 
with  equal  error  been  styled  'theoretical'  or  'experimental.'  The 
author  has  wisely  decided  that  modern  surgery  must  necessarily 
be  a  combination  of  the  two  and  the  skill  with  which  he  has  woven 
the  intricate  woof  of  modern  surgical  physiology  and  pathology  into 
the  strong  basic  warp  of  well-recognized  surgical  principles  seems 
to  the  reviewer  the  most  admirable  fact  of  the  entire  work.  Finally 
the  author's  great  care  in  presenting  essential  details  should  be 
commented  on  favorably  '* 

In  making  changes  for  the  second  edition  I  have  endeavored  to 
live  up  to  the  principles  integral  in  the  first  and  have  also  given 
due  consideration  to  and  endeavored  to  profit  by  all  criticisms. 

Considerable  new  matter  has  been  added — not  every  thing  new 
that  has  been  proposed — but  such  as  will  likely  have  permanent  in- 
terest and  value.  A  few  subjects  have  been  entirely  rewritten. 
Among  more  than  a  hundred  emendations,  may  be  mentioned: 

Transfusion  with  Brewer's  tubes,  arthroplasty,  motion  after 
dislocation  and  other  joint  injuries,  anomalies  and  deformities  of 
the  skull,  Abbott's  method  for  scoliosis,  tonsillectomy,  fistulae  and 
cysts  of  the  neck.  Cook's  operation  for  relapsed  clubfoot.  Altera- 

»  N.  Y.  Medical  Record,  July  24,  1909. 
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|<]e  mainly  by  insertions  and  condensations  so 
more  pages  in  the  entire  book.    A  number  of 
i\  in  the  form  of  an  appendix,  with  appropriate 
tn  the  main  text.    I  have  adhered  to  the  plan 
[l  ai^gfuments  as  too  cyclopedic  for  the  scope  of 
introduced  case  reports  only  where  the  concrete 
better  than  a  general  statement  to  present  the 
of  new  illttstrations  have  been  added.  The 
I  a  realtzatkm  of  its  limitations,  but  in  the  hope 
as  wd|  accepted  as  the  first  edition ;  and  that 
kvidely  rMd,  for  never  before  has  the  growth  of 
|t  been  eqilal  to  that  of  recent  years. 

SAMUEL  W.  KELLEY. 

liu,  August,  1913. 
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Surgical  pediatrics  was  later  and  slower  in  cs  development  as 
A  special  department  of  study  and  practice  than  medical  pediatrics. 

As  is  well  known,  numerous  writers  from  the  ancients  down 
have  alluded  to  the  behavior  of  disease  in  children — the  surgical 
occasionally,  as  well  as  the  medical — and  yet  as  late  as  1846,  when 
Coley  wrote  an  introduction  to  his  "  Practical  Treatise  on  the  Dis- 
eases of  Children,"  he  made  the  following  statement :  "  I  am  not 
aware,  however,  that  any  author,  British  or  foreign,  has  published 
a  work  comprehending  all  the  diseases  incident  to  children  and 
their  appropriate  surgical,  as  well  as  medical,  treatment.  This 
omission  may  be  accounted  for  by  the  division  of  the  profession, 
which  has  limited  the  education  and  practice  of  physicians  who 
have  hitherto  been  the  principal  or  only  writers  on  infantile  dis- 
orders." 

This  remark  Dr.  Coley  makes  after  professing  himself  ac- 
quainted among  modem  writers,  with  the  works  of  Astruc,  Arm- 
strong, Hamilton,  Cheyne,  Heberden,  Becker,  Plenk,  Burns, 
Capuron,  Clarke,  Gardien,  Comet,  Golis,  Dewees,  Underwood,  Bil- 
lard,  Meissner,  Marley,  Maunsell  and  Evanson,  Barrier.  Barthez 
and  Rilliet,  Rees,  etc.  I  am  ready  to  vouch  that  Dr.  Coley *s  state- 
ment is  well  founded,  for  on  perusal  of  many  of  the  authors  he  men- 
tions, and  others  not  in  his  list,  it  becomes  evident  that  none  of  them 
had  given  adequate  attention  to  the  surgical  side  of  children's 
diseases. 

Take,  for  example.  Underwood — writing  in  1795 — who  devoted 
188  pages,  or  Part  I.,  of  his  second  volume  to  "  All  such  complaints 
as  may  fall  under  the  province  of  the  surgeon,  with  others  that 
may  be  said  to  be  of  a  mixed  kind  which,"  as  he  says,  "  should 
be  all  familiar  to  every  accoucheur."  But  Underwood  addressed 
his  text  as  much  to  the  laity  as  to  the  profession,  and  there  is  lit- 
tle or  nothing  in  it  to  enlighten  or  guide  the  surgeon.  Even  John 
Syer,  surgeon,  of  London — who,  being  a  surgeon,  might  be  ex- 
pected to  do  better  in  this  respect — in  his  treatise  written  in  1812, 
presented  no  topics  which  might  be  called  surgical,  excepting  puru- 
lent ophthalmia,  croup,  and  rickets.  Under  croup,  he  did  not  even 
mention  operative  measures.  However,  tracheotomy,  although 
known,  was  little  esteemed  until  Trousseau's  revival  of  it  in  1850-57. 
As  to  rachitis,  Syer  gave  no  definite  account  of  the  deformities,  and 
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[ription  of  deformity  apparatus.  For  these,  as 
he  presented  "  The  General  Principles  of  Their 
It. 

Itise  on  the  Physical  and  Medical  Treatment  of 
Included  ophthalmia,  croup,  hip-disease,  hydro- 
jveral  akio  affections,  but  even  these  few  surgi- 
le  said  to  have  been  handled  surgically. 
11833)  had  practically  nothing  surgical.  Billard 
|ation  of  whose  work  appeared  in  1839 — included 
ases  of  Hie  skin,  hemiae,  prolapse  of  the  rec- 
Kit  lea>t  the  kind  found  postmortem),  mal- 
Liis  parts,  and  also  fractures — intrauterine  and 
kut  he  pointed  out  no  differences  between  those 
limiiai^  conditions  in  the  adult,  nor  did  he  give 
Ihem,  ^lEj  attention  was  centered  on  "Recent 
Ins  and  Investigations  in  Pathological  Anat- 
I  tlie  period  of  a  new  enthusiasm  in  that  branch 

llaunsell  (1843)  included  syphilis,  rachitis,  skin 
Jodies  in  the  larynx,  fractures,  hemiae,  nevi, 

spina  bifida  and  ophthalmia,  imperforate  anus, 
liities  of  the  genito-urinary  organs.  Although 
Ivised  and  described  the  treatment  then  con- 
jfr  r  iln.  se  difficulties,  their  general  attitude  seems 

a  iLiiiark  which  appeared  in  connection  with 
lanus  in  the  groin  (page  138),  as  follows:  "  The 
1  a  ve^  hopeless  one ;  but  a  consideration  of  its 
pxacf  tliodts  of  performing  the  other  operations, 
lie  province  of  the  surgeon  than  of  the  child's 
|that  capacity,  has  merely  to  ascertain  the  nature 
id  must  draw  upon  his  own  general  knowledge 
to  anofher  practitioner  for  the  means  of  its 

mentioned  are  but  examples.     Others  who 
l^r  instance,  Stewart  (1843) — ^were  much  like 
[  cars  to  be  true  that  physicians  had  until  then 
or  only  writers  upon  infantile  disorders,"  and 
jgrcss  in  surgical  pediatrics. 

:>sed,  as  every  good  author  should,  to  do  bet- 
bssors,  and  in  the  matter  of  surgical  diseases  he 
[ceededi  He  not  only  discoursed  on  the  hemiae, 
:lubfoot  and  other  distortions,  hare-lip,  laryn- 
Itomy,  foreign  bodies  swallowed  or  lodged  in  the 
1  vermiform  appendix,  prolapsus  ani,  pyothorax, 
calcuiiiav  imperforate  urethra  and  vagina,  phi- 
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mosis  and  paraphimosis,  diseases  of  the  joints,  burns  and  scalds, 
spina  bifida,  and  other  surgical  topics,  but  he  advised  and  described 
the  surgical  treatment  which  experience  or  the  literature  up  to  his 
time  had  taught  him.  He  also  treated  of  diseases  of  the  eyes  and 
of  the  skin  quife  extensively.  But  Coley's  book  seems  to  have 
attracted  little  attention. 

J.  Forsyth  Meigs,  writing  in  1848,  presents  nothing  surgical, 
although  his  work  more  nearly  equaled  the  quality  of  those  on  gen- 
eral medicine  than  had  any  upon  diseases  of  children  up  to  that 
time.  Nor  can  the  lectures  of  Charles  West,  the  most  admirable 
clinician  and  oft-quoted  writer  of  his  time,  be  said  to  deal  with 
both  sides  of  his  subject. 

In  Churchill  (1850),  a  few  topics,  as  tracheotomy,  paracen- 
tesis for  pleurisy,  hare-lip,  cleft  palate,  imperforate  anus,  and  spina 
bifida,  receive  some  surgical  handling.  Condie  does  not  consider 
that  surgical  subjects  fall  within  the  scope  of  his  treatise. 

But  by  this  time  the  knowledge  of  anatomy,  of  physiology,  of 
pathology,  and  of  the  history  of  diseases  and  injuries  had  increased 
to  such  an  extent,  the  observations  of  practical  surgeons  had  so 
accumulated,  and  the  establishment  of  hospitals  for  children  had 
so  improved  the  facilities  for  the  study  of  their  diseases  that  their 
peculiarities  and  their  importance  could  no  longer  be  quite  ignored 
by  the  profession. 

About  the  year  1850,  in  Paris,  while  Trousseau  taught  the 
diseases  of  children,  the  surgical  side  was  taught  by  Giraldes,  who, 
however,  published  little  in  permanent  form  until  later. 

In  1855,  J.  C.  Forster,  in  London,  had  been  making  "  A  few 
remarks  on  the  surgical  diseases  of  children,"  and  in  i860  his  8vo 
volume  was  published.  It  was  also  in  the  year  i860  that  A.  A.  W. 
Johnson  delivered,  at  the  Hospital  for  Sick  Children,  a  course  of 
"  Lectures  on  the  Surgery  of  Childhood." 

In  1863  we  find,  that  the  Council  of  the  Medical  Society  of  Lon- 
don, "  recognizing  the  importance  of  this  subject,  have  been  led  to 
believe  that  the  interests  of  its  members  might  be  promoted  and 
the  profession  benefited  by  having  their  attention  drawn  from  the 
broad  field  of  general  medicine  and  surgery  to  the  comparatively 
small  on^  of  the  diseases  of  children,  and  on  the  strength  of  this 
belief  have,  abandoning  the  custom  by  which  they  have  been 
hitherto  bound,  defined  the  subjects  for  the  Lettsomian  lectures," 
and  they  nominated  as  lecturer,  Mr.  Thomas  Bryant,  who  delivered 
three  admirable  lectures  on  the  surgical  diseases  of  children. 

M.  Giraldes,  in  Paris,  had  been  followed  as  the  leading  teacher, 
by  Guersant,  whose  "  Notices  sur  la  Chirurgie  des  Enfants."  a 
series  of  very  pointed  and  practical  papers,  found  their  way  into 
an  English  translation  for  publication  about  the  same  time. 
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I  instil  scalpel  and  pen,  of  the  pioneers  in  this  spe- 
jccuiTie  so  valuable  that  still  further  interest  was 
Iciigaged  in  its  behalf. 

Holmes  issued  his  "Surgical  Treatment  of 
a  book  of  nearly  700  pages,  and  in  quality 
treat  author. 

observe  that  Holmes  omitted,  from  the  first 
i\  subjects,  viz.,  diseases  of  the  eye  and  ear, 
bases  of  the  skin,  "  not,"  he  says,  "  because  I  am 
|ij>  siu  L:ery  into  little  pieces,  but  because  the  vol- 
IcccJcd  what  I  had  intended,  and  these  subjects 
leated  iti .works  which  are  in  everybody's  hands." 
3nd  edltitiln — ^yielding  to  a  sense  of  the  fitness  of 
chapter  on  orthopedics.    I  mention  this  point 
listrate  the  fact  that  the  other  specialties  had 
pster  than  pediatrics,  and  particularly  than  sur- 
io  have  completely  outstripped  it  in  develop- 
jianch  of  our  profession, 
is  capable  of  verification  by  reference  to  the 
|,T  branches,  and  is  particularly  shown  by  the 
ye  and  ear,  skin  diseases  and  orthopedics,  and 
)bstetrics,  which,  synchronously  with  anatomy, 
Ird  in  the  work  of  the  medical  schools  from  sur- 
in  practice  more  distinctly  in  the  hands  of  the 
h.    But  obstetrics,  fecundated  by  its  former 
I,  gaw  birth  to  a  charming  daughter,  gynecol- 
jw  to  maturity,  came  out  in  society  with  the 
Itie  the  reigning  belle,  and  turned  the  heads  of 
lung  men  for  a  long  season.   Thus  gynecology, 
[ies,  duw^logically  took  the  lead  of  surgical 

Cflj  crv  e  in  this  connection  that  the  "  Com- 
lis  Diseases,"  of  Johann  Steiner,  of  Prague, 
ut  this  same  time,  had  for  its  English  translator 
ban  Lawson  Tait,  who  added  a  few  notes  on  the 
uf  Children."  One  can  but  speculate  on  what 
if  Lawson  Tait  had  felt  a  gfreater  attraction 
ICS  thaa  for  gynecology. 

skc^  tias  brought  me  down  to  times  almost 
ion  of  the  majority  of  my  readers.  You  are 
cord  of  the  last  thirty  and  the  magnificent  work 
ars  in  Ifcle  surgical  diseases  of  children. 
conpailWn  among  the  recent  achievements  of 
profis^Qilal  life  would  require  a  nicer  discrim- 
iri valve  greater  consequences  than  I  care  to 
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assume ;  but  I  may  at  least  mention,  in  passing,  and  almost  at  ran- 
dom, the  names  of  Pooley,  Marsh,  St.  Germain,  Fumagalli,  Bas- 
sini,  Willard,  Ribiera  y  Sans,  R.  W.  Parker,  Charon  and  Gavaert, 
Karewski,  McEwen,  McClellan,  Keen,  Ridlon,  Taylor,  Wharton, 
Packard,  Morris,  Morton,  Phocas  and  O'Dwyer,  Senn  and  Murphy, 
Fenger  and  Matas,  Stiles,  Kirmisson,  Broca,  Frolich  and  Estor, 
although  I  have  omitted  scores  of  worthy  authors,  brilliant  in- 
vestigators, and  able  practitioners,  whose  writings  have  been 
turned  to  account  in  this  field.  Some  of  them  I  shall  have 
occasion  to  credit  later,  but  shall  make  no  attempt  to  give 
numerous  references  to  the  literature  consulted.  I  have  freely 
availed  myself  of  the  clinical  and  pathological  writings  of  medi- 
cal pediatric  teachers  of  the  present  time,  whose  names  are  famil- 
iar to  all  who  work  with  children.  But  I  must  here  express  my 
admiration  for  those  surgical  works  which  have  been  presented  to 
the  English  reading  profession  by  Timothy  Holmes,  Edmund  Owen, 
and  D'Arcy  Power  in  special  treatises,  by  G.  A.  Wright,  and  by 
numerous  contributors  to  Keating's  great  cyclopedia,  and  acknowl- 
edge my  indebtedness  to  their  guidance  in  my  practical  studies  of 
the  surgery  of  childhood.  I  have  endeavored  to  pay  my  debt  to 
them  and  to  the  profession  by  adding  my  own  mite  of  observation 
and  experience.  At  the  date  of  this  writing  no  American  has  yet 
produced  a  book  devoted  entirely  to  pediatric  surgery,  and  to  adapt 
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EXAMINING  AND  CASE-TAKING 

There  should  be  children's  surgeons  as  well  as  children's  physi- 
cians ;  or,  "  if  one  objects  to  cutting  up  surgery  into  little  pieces," 
as  Timothy  Holmes  says,  it  should  at  least  be  required  that  the 
surgeon  extend  his  knowledge  to  pediatrics.  Thus  only  can  he  be 
qualified  to  practice  successfully  among  children.  Moreover,  he 
should  possess  in  eminent  degree,  sympathy,  tact,  patience,  firm- 
ness, and  gentleness  in  dealing  with  his  little  patients.  His  observ* 
ing  and  reasoning  powers  should  be  of  the  keenest,  for  often  all 
depends  upon  the  objective  signs  and  symptoms,  the  patient  lending 
no  aid.  In  examining  and  in  operating,  his  touch  should  be  accu- 
rate and  delicate,  for  the  tissues  of  the  young  are  softer  and  more 
frail,  and  the  structures  and  spaces  smaller  than  in  the  grown-up. 

The  temptation  to  hasty  and  superficial  examination  of  cases 
incident  to  all  lines  of  practice  are  greatly  increased  in  the  cases  of 
infants  and  children,  whose  speechlessness,  fright,  unruliness,  lack 
of  comprehension  and  compliance,  and  natural  restlessness,  together 
with  the  numerous  peculiarities  of  their  disorders,  render  the  task 
so  difficult  and  tedious  that  one  is  tempted  to  end  the  interview  by 
making  a  guess  at  the  condition.  But  if  the  surgeon  be  possessed 
of  the  proper  qualifications  and  trained  in  his  art,  he  can  almost 
invariably  proceed  step  by  step  unfailingly  to  secure  the  necessary 
information  and  complete  his  examination  and  diagnosis.  Again, 
the  novice  in  pediatrics,  witnessing  the  facility  with  which  the 
experienced  practitioner  proceeds  to  his  examination  with  well- 
directed  questions  and  deft  touches,  and  goes  straight  to  a  diagnosis 
which  proves  to  be  the  correct  one,  is  apt  to  imagine  that  anyone 
can  easily  do  the  same.  He  fails  to  recognize  that  what  seems  like 
divination  is  the  result  of  knowledge,  and  of  skill  acquired  by  innu- 
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tcnmtic  examinations  and  long  experience;  and 
liat  the  examiner  makes  many  observations  with 
id  with  his  senses  of  touch  and  smell  and  tem- 
T  iiis  a  numerous  series  of  reasoning  processes 
he  ai>[  cars  to  be  only  chatting  with  the  mother 
cliilil  ]>(.fore  performing  any  ostensible  exam- 
be  necessary  in  every  case  to  make  a  complete 
cans  desdribed  below,  but  it  is  advised  that  the 
c  sur^^cry  make  a  systematic  examination  of 
ventures  upon  diagnosis  and  treatment, 
of  injury  or  disease  the  surgeon  may  come 
1  a!  or  local  examination  of  the  wounded  or 
l  ucecd  ^t  once  to  apply  the  appropriate  treat- 
itil  afterward  the  systematic  survey  of  the 
d  health  conditions  when  such  may  have  an 
se.    But  in  most  cases  it  is  better  to  proceed 
cit  the  history  in  chronological  order  and  logical 
mall  respect  for  the  judgment  of  a  surgeon  who 
story  before  he  examines  the  case,  lest  his  opin- 
h  is  especially  desirable  in  the  case  of  a  child 
lieard  first,  so  that  the  examination  can  be 
I  an  injured  or  painful  point  not  unexpectedly 
exploration  not  unnecessarily  repeated.    In  an- 
fiddr       history,  while  the  patients  themselves 
ETK  s  the  tase  with  adult  patients,  try  to  deceive 
r  p^uardians  often  make  misstatements — either 
iii^^h  i-nnrance,  or  intentionally,  when  by  doing 
:r  uwn  carelessness  or  negligence.   It  is  some- 
T  tIk  history  in  the  absence  of  the  patient,  or 
during  which  he  should  be  inspected,  and  per- 
If  a  written  record  of  the  case  is  to  be  made, 
Tsc  be  nt)ted,  then  the  name  of  the  patient,  f ol- 
id appear  the  name  and  address  of  parent  or 
of  mt  thild  should  be  recorded,  and  if  it  be 
L'  fractions  of  a  year  should  also  be  indicated; 
]  111  If  years  the  fractions  should  be  expressed  in 
pidiy  changing  conditions  of  early  life  a  few 
iievv-bojEis  babe  even  a  few  days  or  hours,  make 
h  the  dfi&rder  that  is  likely  to  be  present,  or  in 
ry,  or  in  the  advisability  of  an  operation  and  in 
le  of  the  case.   Consider,  for  instance,  an  intra- 
,  or  a  ftacture,  or  an  imperforate  anus,  or  a 

I  noted  in  the  case  record ;  although,  aside  from 
(of  the  ll^nito-urinary  organs,  the  surgical  dis- 
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eases  of  the  sexes  are  not  so  widely  differentiated  as  in  the  adult. 
Young  boys  and  girls  are  very  much  alike  as  to  their  ailments, 
as  they  are  also  similar  in  the  characteristics  of  mind  and  disposition, 
which  so  widely  vary  in  men  and  women.  Still,  little  girls  more 
often  have  gonorrheal  vaginitis  than  little  boys  have  specific  ure- 
thritis; and  boys  show  hemophilia,  while  girls  do  not;  and  more 
boy  babies  than  girl  babies  are  injured  in  the  act  of  birth,  and  so  on. 
With  a  little  more  age  the  differences  in  psychical,  as  well  as  physi- 
cal, endowment,  and  consequently  in  habits  and  occupation  begin 
to  manifest  themselves.  For  instance,  we  find  the  boy  more  often 
daring  exposure  and  contracting  empyema,  while,  on  account  of 
muscular  weakness  and  more  sedentary  games  and  employments, 
more  girls  than  boys  have  lateral  curvature  of  the  spine.  Fortu- 
nately, aside  from  school  life,  which  oftentimes  is  trying  enough, 
occupation  has  seldom  had  opportunity  to  leave  its  brand  upon 
the  body  of  the  growing  child. 

Race  or  nationality  should  be  noted,  for,  while  no  race  or 
nation  is  absolutely  prone  or  immune  to  any  disease  to  which  the 
species  is  heir,  it  is  often  extremely  interesting  to  trace  the  effects 
of  race,  and  of  climate,  food,  dress,  and  manner  of  life  in  producing 
or  favoring  diseases  or  injuries:  for  instance,  the  prevalence  of 
rickets  among  Italians  and  Negroes. 

If  the  case  is  one  of  disease,  it  increases  the  importance  of 
inquiring  into  the  family  history.  This  inquiry,  without  offending 
or  arousing  the  suspicions  of  the  parent,  should  disclose  any  prob- 
ability of  syphilis,  or  of  hemophilia,  and  even  family  tendencies  to 
rheumatism,  to  neuroses,  to  tumor-growth.  Although  we  now  think 
that  tuberculosis  is  but  very  rarely  directly  inherited,  a  predisposi- 
tion to  that  disease  may  be  a  heritage;  moreover,  its  presence  in 
a  family  or  in  a  habitation  increases  the  chances  for  infection,  so 
that  the  question  of  tuberculosis  should  always  be  inquired  into. 

Coming  now  to  the  personal  history,  one  would  like  to  know 
whether  the  child  was  born  at  full  term,  whether  there  was  any 
difficulty,  accident,  or  injury  at  the  birth,  or  any  infection  or  inflam- 
mation following  the  birth.  Then  whether  the  babe  was  breast  fed 
or  artificially  fed,  and  if  the  latter,  what  was  the  food.  What,  if 
any,  illness  or  injury  previous  to  the  present  has  the  patient  sus- 
tained. Answers  to  these  questions  may  only  serve  to  estimate  the 
resistance  to  disease  or  the  recuperative  power,  or  an  injury  or  dis- 
ease may  be  the  direct,  the  indirect,  or  the  predisposing  cause  to 
the  present  trouble. 

In  taking  the  history  of  the  present  trouble  it  is  well  to  fix  the 
date  of  the  onset  as  accurately  as  possible.  Upon  this  point  mis- 
statements are  particularly  apt  to  occur.  Sometimes  these  are  readily 
detected,  as  when  a  mother  declares  that  a  pigeon-breast  or  a  spinal 
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Lc  Inst  week's  bath;  but  often  one  would  very 
|ru]y  wlien  a  boy  began  to  limp,  or  when  a  tumor 

li.  n  it  first  began  to  grow  rapidly,  or  when  the 
Iti^  took  place.  Questions  as  to  the  acquired  vices 
l^ropdaite  upon  the  list  for  the  young  subject,  yet 
|et  that  f  requently  there  are  vices  of  feeding,  and 

:s  and  patent-medicines,  and  of  tea  and  coflfee, 

rsonal  examination  of  an  infant  or  a  child, 
fn  should  have  a  methodical  plan,  it  by  no  means 
take  the  steps  of  his  examination  in  the  order 
Ife  should  be  prepared  to  begin  at  either  end  or 
L  or  to  vary  his  program  instantly,  according  to 
patient ;  to  interrupt  any  procedure  at  any  point 
I  some  other  observation  when  the  opportunity 
fiiL;.  he  should  continue  with  persistent  patience 
knowledge  is  secured.    A  child  should  always 
lntliftflricMi,  and  this  should  be  in  a  comfortably 
Itsitre  to  cold  is  not  only  unpleasant  and  possi- 
jioderate  cold  increases  the  muscular  tonicity  and 
I s  so  as  to  be  deceptive.    If  possible,  observe  the 
|pIlVjr  H§  his  instinctive  attitudes  and  spontaneous 
ti'Kl^  Voluntary  complaints,  are  more  instruct- 
|ieil  by  the  examiner.    Hasten  slowly.  Nothing 
everything  may  be  lost  by  haste  or  abruptness 
'  of  a  child.    I  have  often  noticed  a  child  more 
|ian  to  words  of  command.   He  will  understand 
eadily  than  language.    For  instance,  you  hold 
he  will  come  to  you,  but  if  you  say  **  Come  to 
[lie  other  way.    It  seems  as  if  he  regards  your 
^cricB     two  distinct  causes  of  alarm,  and  it  will 
nip;  to  get  used  to  both  of  them.   Once  fix  the 
d  tlien  be  careful  not  to  startle  him,  and  he  will 
L  the  hypnotic  subject.   With  older  children  one 
lieUiing.  by  talk,  but  even  with  them  one  should 
]i1S0llt  ^srtiat  he  is  doing  or  going  to  do,  but  chat 
-to>    games,  school — while  going  on  with  the 
In  with  the  simple  steps  of  the  examination  and 
jilTicuk  or  alarming  later.  Children  vary  greatly 
I  tbit  fiitdiirancc  of  pain  under  examination.   It  is 
art  eJdimination  painfully  for  the  sake  of  elicit- 
in  fmniation  unless  the  case  turns  on  that  last 
agreeable  thing  should  be  done,  one  must  have 
|it.   If  a  child  is  altogether  vicious  and  intract- 
was^  time  in  coaxing— complete  the  examine- 
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tion  at  once.  It  never  pays  to  deceive  a  child  by  telling  him  that 
it  is  not  going  to  hurt  when  the  next  moment  gives  you  the  lie. 
One  may  thus  succeed  for  the  moment;  but  the  child's  confidence 
is  lost  and  was  worth  infinitely  more.  Better  tell  him  it  may  hurt 
a  little,  but  not  more  than  he  can  stand,  and  you  may  be  astonished 
at  his  fortitude.  I  have  many  times  remarked  upon  the  fortitude 
with  which  a  child  would  bear  severe  pain,  such  as  the  placing  of 
skin  sutures  or  the  reduction  of  a  fracture  or  dislocation,  when  an 
anesthetic  was  inadvisable  or  not  at  hand.  A  general  anesthetic 
should  usually  be  given  for  thorough  examination  of  painful  or 
difficult  cases,  such  as  obscure  joint  injuries,  severe  burns,  suspected 
intussusception,  sounding  the  bladder,  and  the  like.  Sometimes  the 
anesthetic  is  necessary,  for  muscular  relaxation,  as  in  searching  for 
tumor  in  suspected  intussusception,  or  other  abdominal  tumor,  or 
differentiating  between  muscular  spasm  and  true  ankylosis  of  a 
joint.  Children  do  not  relax  the  muscles  upon  request.  They  may 
if  the  attention  is  diverted,  unless  the  muscle  is  spastic. 

The  child's  height,  weight,  and  degree  of  growth  and  develop- 
ment in  proportion  to  its  age  should  be  observed.  Also  the  state 
of  its  nutrition,  the  appearance  of  pallor,  puffiness  or  edema,  cya- 
nosis, icterus,  or  skin  eruption,  cicatrices,  ulcers,  or  discolorations. 
Observe  the  hair  and  scalp.  Notice  the  size  of  the  head  and  its 
relative  size.  At  birth  it  should  exceed  in  size  the  thorax,  and 
not  until  between  the  second  and  third  year  does  the  thorax  exceed 
the  head  in  size.  If  the  head  is  too  small,  one  seeks  for  micro- 
cephaly; and  if  too  large,  for  rachitis  or  hydrocephalus.  Observe 
the  chest — its  size  and  shape  and  respiratory  movements.  Look  for 
bulging  or  retraction  of  the  intercostal  spaces,  for  failure  of  expan- 
sion, or  for  distension  of  one  side  or  region;  for  beaded  ribs,  or 
Harrison's  groove,  or  the  asymmetry  of  spina>  curvature,  or  rickety 
deformity.  Observe  the  countenance,  with  its  play  of  expression, 
its  look  of  transient  pain  or  of  continued  suffering,  of  tetanic  rigid- 
ity, of  mental  alertness  or  dullness,  or  apathy  or  vacuity.  Observe 
the  special  senses  and  speech,  the  teeth,  tongue,  throat,  and  nares. 
The  lymphatic  glands  should  be  sought  by  palpation,  and,  if  palpa- 
ble, the  cause  sought.  The  heart  and  lungs,  the  liver  and  spleen, 
the  abdomen  and  its  organs,  the  hernial  regions,  the  bladder  and 
genitalia  should  each  receive  attention.  The  feces  and  urine  may 
need  inspection,  or,  like  the  morbid  discharges  of  wounds,  sinuses, 
the  throat,  genital  organs,  or  skin  lesions,  or  the  blood  itself  require 
laboratory  investigation.  Too  little  attention  is  usually  paid  by  the 
surgeon  to  the  general  condition  of  the  child,  the  stage  of  its  devel- 
opment, the  state  of  its  nutrition,  and  the  condition  of  the  other 
organs  or  systems  than  the  one  particularly  affected :  and  even  the 
afflicted  member  is  too  often  looked  upon  as  a  mechanical  prob- 
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exercise  of  mechanical  dexterity,  operative  tech- 
al  for  tiic  testing  of  a  favorite  apparatus.  A 
tion  of  the  patient  will  not  only  enable  one  to 
c  orj^anism  as  a  whole,  but  may  lead  him  to 
s  of  underlying  conditions  or  of  complications 
wise  be  overlooked.    Complications  are  not  so 
bjects  as  in  older,  but  they  do  sometimes  occur ; 
hat  constitutional  vices  and  chronic  diseases  are 
ignored,  the  attention  of  the  examiner  being 
ith  a  recent  injury  or  a  local  manifestation  of 

should  be  carefully  examined  in  every  case- of 
Ircn/  Ttie  digestive  disturbances,  the  exanthe- 
inf.' animations  are  so  common  that  one's  atten- 
awn  away  from  an  acute  osteomyelitis,  or  peri- 
Tlie  instinctive  attitude  and  motor  state  of 
observc'cK  and  any  change  in  position,  motion, 
lie  hand  should  be  passed  over  each  extremity 
lling  or  tenderness  or  heat,  and  the  action  of 
e  tested* 

nd  motor  state  are,  in  general,  more  reliable 
than  in  the  adult,  and  in  the  infant  than  in  the 
QunjG^er  the  young  patient  is,  the  less  are  the 
ns  dictated  by  fashion,  altered  by  customary 
d  by  habit  or  affectation,  or  assumed  with  the 
1  htv  may  be  modified  not  only  by  disease, 
>v  fear.    The  attitudes  and  motions  of  a  well 
nd  easy;  conversely,  an  uncomfortable  or  re- 
al ned  or  awkward  movement  indicates  disease 
child  is  active  while  awake  and  rests  quietly 
erscly,  if  the  conditions  are  reversed  and  the 
vt:  while  awake  or  restless  during  sleep,  some- 
him.   Muscles  may  be  tense  merely  from  cold, 
struggling,  or  from  pain,  spastic  contracture. 
General  muscular  relaxation  comes  from 
or  hrain  disease.    When  a  child  which  has 
some  time  begins  to  toss  about,  constantly 
d  at  f esjt  uowhere,  it  is  a  semeion  of  evil.  Dress- 
ned  attfl  s^rch  made  for  some  complication.  In 
IK  t inn  in  the  air  passages  it  indicates  very  grave 
has  been  hemorrhage  it  shows  extreme  anemia. 
5  the  approach  of  nervous  exhaustion.    If  the 
k  and  cries  whenever  touched  or  moved,  one 
appendicitiSp  peritonitis,  scurvy,  pseudo-paraly- 
aynoiritii*  But  it  might  be  a  distended  bladder 
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or  hernia.  If  he  draws  up  his  legs  to  lash  out  again  and  twist  and 
turn  himself,  he  likely  has  irritation  and  pain,  but  not  inflammation. 
If  the  child  who  has  symptoms  of  pleuritis  and  has  been  lying  on 
the  affected  side,  turns  and  prefers  the  dorsal  decubitus,  one  will 
likely  find  a  large  effusion.  When  the  patient  with  empyema,  on 
whom  thoracotomy  or  resection  has  been  performed,  refuses  to  lie 
on  the  affected  side,  it  is  because  the  drainage  tube  is  too  long  or 
the  dressing  pads  about  it  not  properly  placed,  or  the  pillows  so 
arranged  that  the  wound  is  drawn  asunder.  Rigidity  of  the  cervi- 
cal muscles  occurs  with  caries  of  the  cervical  spine,  and  with  retro- 
pharyngeal abscess  and  rheumatic  torticollis  or  diphtheria.  The 
retraction  of  the  neck  accompanying  meningitis,  cerebellar  tumor, 
pneumonia,  or  typhoid  is  not  so  apt  to  be  confused.  With  opis- 
thotonos in  a  wounded  patient,  one  thinks  of  tetanus,  but  should 
bear  in  mind  the  possibility  of  meningitis  or  of  overdosing  with 
strychnine  or  nux  vomica.  Paralysis  of  cervical  muscles,  allowing 
the  head  to  loll  forward  on  the  breast,  is  seen  as  a  sequel  of  diph- 
theria. It  is  sometimes  difficult  to  distinguish  in  young  children 
between  paralysis  and  what  Fothergill  called  "  the  muscular  list- 
lessness  of  malnutrition."  And  care  is  necessary  in  differentiating 
between  true  paralysis,  the  pseudo-paralysis  of  scurvy,  and  the 
acute  epiphysitis  of  hereditary  syphilis.  One  has  seen  the  pseudo- 
I>aralysis  of  scurvy  mistaken  for  acute  poliomyelitis,  and  syphilitic 
epiphysitis  mistaken  for  traumatic  separation  of  the  epiphysis.  If 
a  single  arm  of  a  new-bom  infant  appears  paralyzed,  very  likely 
it  is  a  birth  palsy,  but  before  concluding  that  it  is  due  to  injury  of 
a  nerve  alone  it  is  well  to  examine  closely  for  fracture  of  a  clavi- 
cle or  separation  of  the  upper  epiphysis  of  the  humerus,  which  may 
either  simulate  paralysis  or  be  associated  with  it.  If  an  older  child 
refuses  to  use  his  hand  or  forearm  and  we  find  nothing  wrong  with 
them,  we  may  discover  that  his  collar-bone  is  broken.  Or  he  will 
not  put  his  foot  to  the  floor,  and  after  a  while  it  is  found  that  he  has 
psoas  abscess,  pericecal  inflammation,  ureteral  calculus,  or  a  hernia. 

The  domain  of  the  nervous  diseases  connected  with  children's 
surgery  will  not  be  entered  upon  in  this  chapter.  The  attitude  and 
motor  state  characterizing  hip-joint  disease  and  diseases  simulating 
it,  of  tetany,  spinal  caries  and  curvatures,  the  various  fractures  and 
dislocations,  diseases  and  injuries  of  muscles,  bones  and  joints, 
limp  from  strain  or  old  fracture,  will  be  alluded  to  in  due  course. 
Enough  has  been  said  here  to  illustrate  the  necessity  of  careful 
examination  of  the  young  patient  and  somewhat  concerning  the 
manner  of  the  investigation.  Something  should  be  said  of  the  body 
temperature  and  our  respects  paid  to  the  overworked  clinical  ther- 
mometer. Temperature  is  an  important  symptom  and  should  be 
watched.   But  its  variations  are  by  no  means  as  significant  in  the 
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f  an  adult.  Even  in  health  there  may  be  a  con* 
|aiion,  arid  with  the  unstable  nervous  organization 
slight  or  transient  causes,  such  as  indigestion, 
Jill  send  the  mercury  up.  The  pulse,  too,  is  sub- 
langes  in  its  rate  from  passing  disturbances  which 
Kct  upon  an  adult.  Respiration  to  a  less  degree 
lilitj;,  so  that  a  recorded  rise  or  fall  of  any  one  of 
Insi^hiftd  fei  their  ratio,  one  with  the  others,  and 
Ith  other  symptoms,  such  as  the  appetite,  the 
iLoiTifort  of  the  patient,  sleep,  the  excretions  of 
condition  of  skin  and  tongue  and  throat,  the 
kvouod/  it  one  is  present.  If  all  is  well  otherwise, 
h  not  iisrming. 

I  nt  fc\  c'r,  even  though  not  high,  is  something  to 
|i  d  into  and  watched  with  suspicion,  and  investi- 

:ain  tiii£it  its  presence  is  explained.  Conversely 
|er  is  no  proof  that  a  case  is  doing  well,  or  that 

suppurated.  This,  says  Powers,  is  "  perhaps 
lung;  tissues  are  more  elastic,  the  tension  is  less 
Js  less  sgjtic  absorption."  And  perhaps  the  unre- 
|l  organization  sometimes  works  too  lit- 

]ei  IM^.IMI^      However  explained,  one  has  often 

instruments  of  precision  were  as  convenient 
|ipplicatioa  as  the  thermometer  they  would  be 
sphygmomanometer,  for  instance.  Although 
is  not  often  a  matter  of  great  concern  in  pedi- 
|s  well  to  know  the  normal.    This  has  recently 
]by  Stowell  (Arch.  Ped.,  Feb.,  1908)  by  obser- 
pattenti.    He  concludes  that  vascular  tension 
Ihood  than  in  adult  life.    The  following  may 
Iverages  in  health:    In  men,  from  100  to  145 
][o  mm,  less;  in  infants  under  2  years  of  age, 
ye^M^  $1  mm.;  4  years,  89  mm.;  5  years, 
196  mm,;  7  years,  102  mm.;  8  years,  lOl  mm.; 
10  years,  112  mm.;  11  years,,  102  mm.;  12  years, 
ts,  107  mm.;  14  years,  no  mm.;  15  years,  109 
f7  mm.}  17  years,  103  mm. 

eliflkll  laboratory  must  often  be  sought,  and  the 
J^pical,  and  bacteriological  findings  examined  be- 
|i  hh  final  diagnosis.  The  percentage  of  hemo-' 
1.  the  leu(X)cyte  count,  the  differential  count,  and' 
glycogen  are  all  useful  and  valuable  when  con- 
lion  with  the  other  symptoms  and  the  history  of 
Imai  lumwit  of  hemoglobin  is  comparatively  high' 
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in  the  new-born  babe,  being  above  lOO.  It  falls  rapidly  for  a  few 
days  and  has  reached  loo  by  the  second  week.  It  continues  to  fall 
for  about  two  months,  and  then  remains  rather  low  for  the  first 
two  years,  after  which  it  rises  until  about  puberty.  In  young  chil- 
dren the  average  is  from  85  as  the  high  to  65  as  the  low  limit. 

The  normal  total  number  of  leucocytes  per  cubic  millimeter 
is  larger  in  infancy  than  in  adult  life.  At  birth  they  number  12,000 
to  25,000.  They  diminish  rapidly  during  the  first  few  days,  reach- 
ing 9000  to  14,000.  The  general  average  during  childhood  is  from 
6000  to  12,000. 

The  presence  of  a  leucocytosis  is  evidence  of  an  inflamma- 
tion which  the  system  is  resisting.  It  should  always  be  searched 
for  in  a  case  suspected  of  being  an  inflammation  of  pyogenic  origin, 
such  as  septicemia,  appendicitis,  osteomyelitis,  peritonitis,  empy- 
ema, pyemia,  and  the  like. 

The  absence  of  a  leucocytosis  does  not  deny  the  possibility  of  the 
presence  of  an  inflammation,  or  even  of  pus,  for  either  the  system 
may  be  so  overpowerd  by  the  infection  or  so  debilitated  as  to  make 
no  resistance  of  this  kind  against  the  disease,  or  the  pus  may  have 
become  walled  off  so  that  no  further  absorption  is  taking  place  and 
the  leucocytosis  has  returned  to  the  normal.  If  the  leucocytosis  is 
progressively  increasing,  it  is  probable  that  suppuration  will  ensue, 
and  it  is  an  indication  for  prompt  operation  under  circumstances 
in  which  operation  should  forestall  suppuration,  for  instance,  in 
appendicitis. 

One  should  not,  however,  be  deceived  as  to  the  condition  by  a 
high  leucocyte  count,  for  this  may  mean  leukemia  and  not  leu- 
cocytosis, unless  the  number  of  polymorphonuclear  cells  is  also 
increased.  In  the  differential  count  of  the  polymorphonuclears  it 
should  be  borne  in  mind  that  the  normal  frequency  of  the  various 
forms  of  leucocytes  is  different  in  infancy  from  that  in  adult  life, 
as  may  be  seen  from  the  following  comparison: 


INFANT. 

ADULT. 

20-30 

  4-12 

4-8 

62-72 

  2-4 

i-4 

1/40-1 

Leucocytosis  may  be  present  in  wasting  disease  which  is 
approaching  a  fatal  end,  this  cachectic  leucocytosis  being  either 
toxic  or  excited  by  terminal  infections.  Or  it  may  be  caused  by 
severe  hemorrhage  or  by  malignant  disease.  Moreover,  there  is 
a  transient  physiologic  leucocytosis  following  cold  bathing  and 
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iii>n  of  food.  There  are  a  number  of  acute  infec- 
which  leucocytosis  does  not  take  place — for 
mHlaria,  unmixed  tuberculosis,  mumps,  and 
ic  presence  of  a  leucocytosis  may  help  to  decide 
HI  nation  is  tubercular  or  pyogenic,  or  whether  a 
us  inflammation  has  become  complicated  by  a 
\\  hether  a  swelling  in  the  parotid  region  is  due  to 
ion  than  mumps ;  whether  one  has  to  deal  with  a 
ij  cndicitis  or  peritonitis.  The  value  of  the  leu- 
nds  not  merely  upon  the  actual  number  of 
atly  upon  the  relative  proportion  of  the  poly- 
the  total  number  of  leucocytes.  In  the  increase 
>  should  maintain  their  relative  proportion, 
ndicatcs  serious  malnutrition  or  severe  anemia,  or 
ated  by  aa  infection,  or  infection  with  no  reaction 
oiitxa*tti4icates  operation  under  any  but  imper- 
es. 

is  one  of  the  symptoms  of  malignant  tumors,  but 
iresent  in  leukemia,  in  trichinosis,  in  many  skin 
1. 1  fever,  in  chronic  bronchial  affections. 

nf  glycogen  in  the  leucocytes,' as  determined  by 
?Tihrni5  a  diagnosis  of  non-tuberculous  suppura- 
it  always  present  in  suppuration,  it  may  sometimes 
lie  lettcocyte  count  is  low.  If  not  found  in  the 
f  suppuration,  it  is  presumptive  that  the  dnflam- 
tiiberculous. 

ekctricity  in  the  diagnosis  of  paralyses  and  their 
tile  same  in  children  as  in  adults.  But  its  appli- 
.tmplished  with  difficulty,  owing  to  the  fear  and 

liiiL,^  of  the  child,  or,  at  best,  the  usual  fidgetiness 
Tfiu  formulae  of  the  qualitative  and  the  quan- 

in  health  and  in  disease,  with  descriptions  of  the 

uUy  laid  down  in  the  works  on  electro  diagnosis 

;  a  permanent  place  in  pediatric  as  in  general 
Specially  in  the  field  of  diagnosis,  but  also  in  the 
:  de^opinent.   In  the  first  conflagration  of  enthu- 
bpt  round  the  world  after  the  announcement  of 
|iderful  form  of  force,  a  great  deal  of  damage  was 
Lnt>i])L:Ii,  in  the  use  of  the  powerful  and  treacherous 
l>erience  it  was  learned  that  the  use  of  the  ray  is 
.  That,  although  extremely  useful,  it  is  not  to  be 
|niinate1y,  unnecessarily,  nor  carelessly.    It  is  capa- 
nverfui  general,  as  well  as  local,  effects,  appearing 
ting  ptr^ttently,  which  are  as  injurious  in  some 
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cases  as  they  are  beneficial  in  others.  Not  only  do  the  well-known 
surface  burns  and  painful  keratoses  and  ulcerations  occur  months 
after  the  exposure,  which  at  the  time  caused  no  warning  sensation 
and  no  lesion,  but  profound  alterations  in  metabolism,  especially 
of  the  spleen,  the  lymphatic  tissues,  and  the  bone  marrow.^ 

Inhibition  of  growth  has  been  reported  by  several  observers, 
and  in  adults  sterility.  We  do  not  know  whether  permanent  changes 
in  the  glandular  structures  of  children  might  result.  But  one 
would  not  willingly  take  the  risk.  Special  caution  is  advised  in 
employment  of  the  X-ray  in  the  presence  of  nephritis,  of  toxemia, 
and  of  anemia  or  combinations  of  these  conditions.  The  condition 
of  the  patient  should  be  learned  and  the  necessity  or  utility  of  the 
use  of  the  ray  carefully  considered  before  it  is  resorted  to.*  This 
is  particularly  true  in  children,  who  should  have  all  portions  of'  the 
person  not  necessarily  exposed  protected  from  the  ray  and  the 
time  of  exposure  as  short  as  possible.  If  the  exposure  must  be 
repeated  the  intervals  should  not  be  too  short  nor  the  repetitions  too 
many.  Exact  rules  cannot  yet  be  formulated,  but  these  are  the 
general  principles.  We  should  not,  however,  because  of  danger, 
abandon  the  use  of  so  valuable  an  agent.  The  surgeon's  knife 
and  anesthetic  also  are  deadly  if  used  without  caution,  knowledge 
and  skill.  We  are  yet  only  learning  how  to  use  the  X-ray  prop- 
erly. Knowledge  is  necessary  to  make  intelligible  radiographs.  It 
is  a  simple  enough  matter  to  get  a  view  with  the  fluoroscope,  and 
even  to  make  and  develop  a  plate  and  print  from  it.  But  to  have 
the  radiograph  show  all  that  it  should  show,  to  have  the  position  of 
patient,  the  distance  of  the  tube,  the  direction,  intensity  and  quality 
of  the  rays  regulated,  and  all  sources  of  error  excluded  and  to  do 
no  harm  to  patient  or  operator,  these  are  things,  with  many  more, 
yet  to  be  elucidated.  Specialists  are  at  work  endeavoring  to  discover 
the  laws  involved  and  to  standardize  the  whole  apparatus  and 
technique.  Knowledge  and  experience  are  necessary  to  properly 
interpret  a  radiograph.  We  have,  most  of  us,  learned  our  anatomy 
first  in  the  dissecting  room  and  afterward  in  the  practice  of  our 
art,  but  always  looking  at  the  surfaces  of  organs  and  tissues — not 
looking  through  them.  Only  in  imagination  had  we  seen  them  as 
they  are,  with  length,  breadth  and  thickness,  until  the  X-ray  re- 
vealed the  three  dimensions  at  one  view. 

Most  of  our  anatomy  was  learned  upon  the  adult  cadaver, 
and  afterward  as  pediatrists  we  were  obliged  to  learn  the  anatomy 
of  the  child.  Now  we  must  again  resume  our  studies  and  familiarize 
ourselves  with  radiographic  anatomy  before  we  can  read  with  un- 

»  Edsall,  Jour.  Am.  Med.  Ass'n,  Nov.  3rd,  '06. 

*  Forsterling,  Centralblatt  fiir  Kindcrheilkunde,  N.  Y.  Med,  Rec, 
Oct.  13th,  *o6. 
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veklidnj  of  the  X-ray.    One  has  been  amused  to 
o  would  not  think  of  breaking  that  good  rule  of 
?asetl  liinb  with  the  corresponding  sound  one,  take 
t  a  cliiM's  extremity  and  remark  upon  it  without 
that  he  had  not  a  normal  radiograph  for  com- 
qiiite  tuifamiliar  with  the  radiographic  anatomy 
development.    Having  studied  the  normal  we 
Icvtatimis  from  it.    True,  it  is  easy  enough  to 
}  I  resentments  of   fractured  diaphyses  and  so 
ing  delormities,  especially  if  two  views  are 
erent  directions,  as  should  be  but  is  not  always 
ire  tile  cases  in  which  the  diagnosis  and  the  cor- 
ulition  are  perfectly  easy  without  the  X-ray.  It 
-teal  fixtures,  which  are  more  common  in  infancy 
,n  at  any  other  time  of  life,  and  in  the  puzzling 
ts  and  ejnphyses,  and  in  the  changes  wrought  by 
Mi-,  - ^philis,  tuberculosis,  tumor  growth,  in 
he  normal  or  retarded  development  of  skeletal 
to  rctnl  and  vesical  calculi  and  to  foreign  bodies 
>iraiory  tjr  digestive  tract  or  buried  in  the  tissues, 
)n  and  condition  of  viscera — these  are  the  cases 
of  the  normal  radiographic  anatomy,  and  skill 
the  interpretation  of  radiographs  are  indispen- 
gent  nist  of  this  agent.    Unfortunately,  this  is  a 
e  not  accurately  communicable  in  books,  because 
Illy  rightly  read  in  the  negative.   Even  the  print 
what  is  seen  in  the  negative,  and  engraving  is 
ictory*   Only  the  rudiments  can  be  acquired  at 
al  skill  must  be  acquired  at  first  hand  from  the 
I  !  iK  ;^^atives.    When  both  radiographers  and 
have  reduced  the  making  and  interpreting  of 
re  ^i£A€t  rules  we  shall  have  something  intelligible 
-reat  number  of  the  pictures  now  on  our  shelves 
because  not  according  to  standard, 
particularly  attractive  subjects  for  the  radiog- 
o£  thek  small  size  and  ready  permeability  by  the 
e  difei^It  subjects,  for  the  reason  that  their  car- 
are  too  easily  permeated,  and  because  absolute 
rin^  the  exposure  is  essential  to  fine  work,  and 
uar  of  the  crackling  and  flashing  apparatus  and 
undings  is  the  most  difficult  of  patients  to  im- 
nd  patience,  together  with  the  avoidance  of  a 
ird  position,  aided  by  the  compression  tube,  or 
ic.  will  secure  success.    The  most  frequent  use 
diatife  surgery  is  in  the  study  and  diagnosis  of 
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bone  and  joint  development,  injuries  and  diseases ;  and  next  in  use- 
fulness the  location  of  foreign  bodies.  The  epitheliomata  and 
the  superficial  forms  of  tuberculosis  in  which  the  ray  has  been 
found  useful  seldom  occur  in  children. 

Exploratory  punctures  and  incisions,  rectal,  vesical  and  vaginal 
explorations,  laryngoscopy,  bronchoscopy,  esophagoscopy,  gastro- 
scopy,  rhinoscopy,  otoscopy  and  other  methods  of  examination  have 
their  applications  in  appropriate  conditions  in  the  surgery  of  child- 
hood. 

To  complete  the  record  of  a  case  it  would  be  necessary  to  add 
the  diagnosis,  noting  any  diagnosis  that  had  been  previously  made, 
then  the  complications,  prognosis,  advice,  operation,  dressing  or 
other  treatment,  progress,  and  result.  In  some  forms  of  record  it 
is  useful,  too,  to  mention  whether  an  in-  or  out-  patient,  home  or 
office  patient,  or  where  seen,  and  whether  referred  by  another  phy- 
sician, or  seen  in  consultation. 

PREPARATION  FOR  AND  MANAGE^MENT  AT  THE 
OPERATION 

Except  in  an  urgent  case  thle  surgeon  should  see  that  the 
patient  to  be  operated  upon  is  in  good  condition,  with  all  the  organs 
not  involved  in  the  disease  or  injury  working  sufficiently  well. 
Many  an  operation  performed  in  the  most  workmanlike  manner 
has  failed  of  the  desired  result  because  the  patient  was  ill  nour- 
ished, anemic,  exhausted  or  otherwise  out  of  condition,  and  the 
operation  badly  timed.  But  extra  precaution  is  necessary  in  the 
examination  of  children  before  operation  on  account  of  their 
liability  to  the  sudden  onset  of  diphtheria,  the  exanthemata,  and 
especially  scarlatina  with  its  proclivity  for  attacking  wounds.  One 
may  be  obliged  to  do  tracheotomy  with  diphtheria  present  and  cer- 
tain to  infect  the  wound,  or  to  amputate  a  limb  or  resect  a  joint, 
knowing  that  amyloid  degeneration  has  occurred.  But  one  would 
not  undertake  to  correct  a  deformity  or  remove  an  innocent  growth 
or  perform  any  elective  operation  unless  the  general  condition  was 
first  made  as  good  as  it  could  be  hoped  to  attain.  Examine  the 
patient  and  take  the  temperature  before  any  operation  of  expe- 
diency. Inquire  whether  he  has  had  the  exanthemata,  especially  if 
there  is  any  scarlatina  or  other  infectious  disease  in  the  house  or 
among  the  playmates.  Ascertain  whether  the  child  be  a  hemo- 
philiac or  be  subject  to  convulsions  (Guersant).  The  former  should 
be  especially  prepared  for  an  operation  if  it  must  be  done,  and  in 
the  latter  case  extra  precautions  may  be  necessary  in  securing  the 
dressings.  The  results  of  some  operations,  for  instance,  a  hare-lip, 
may  be  entirely  frustrated  by  a  convulsion.  In  preparing  a  patient 
for  operation  not  only  the  heart  and  lungs  should  be  examined 
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mure  taken,  but  the  condition  of  the  kidneys, 
lintestines  and  blood  should  be  ascertained.    In  all 
lis  there  IS  a  standing  rule  requiring  a  house  doctor 
pssar>*  urinary  tests  of  every  patient  before  opera- 
most  apt  to  be  neglected  in  children,  especially 
urine  be  a  little  difficult  to  secure.  Prohibitive 
iisease  are  not  common  in  children,  yet  do  occur, 
I  sliould  see  to  it  that  the  order  is  thoroughly  car- 
'lo  avoided,  The  blood  should  be  tested  for  hemo- 
possibly  anemic  before  any  operation  of  election. 
'     pfcneral  anesthesia  becomes  more  dangerous, 
roUable,  recuperation  and  repair  after  operation 
Jce  place.   General  anesthesia  lowers  hemoglobin, 
tnt.  is  a  low  normal  limit  in  a  child.    This  does 
iration  may  be  successfully  done  if  necessary,  with 
Jcontage  much  lower  than  sixty-five  per  cent.  But 
\ng  forewarned,  to  avoid  unnecessary  risk  when 
can  be  ipCBtponed,  or  to  take  extra  precautions 
I  ]3M  rrhage,  and  other  untoward  events  in  a  case 
Il>  upc ration. 

led  case*  or  in  any  case  where  there  is  certain  to 
[loss,  its  cpa^ubility  should  be  tested.  It  is  the  part 
|f|uire  CQIIftg'ning  hemophilia  in  the  family  of  any 
|perat&)fiy|fwii  to  test  a  suspicious  case  with  a  small 

ative  the  day  or  evening  before  the  day  of  opera- 
ays^  thoroughly  empty  the  intestinal  tract  of  fecal 

rou^h  clearing  of  the  canal  may  require  several 
H'  snore,  with  careful  regulation  of  the  diet,  and 

ledicines  to  prevent  fermentation.  A  stomach  or 
d  even  with  gas,  while  especially  bad  in  an  opera- 

I  or  pdvic  viscera,  is  an  evdl  in  any  case  requiring 
a,  or  subjected  to  the  shock  of  operation.  In 
|ine  the  doctor  should  not,  as  is  too  often  the  case, 

ih  a  pcriuijctory  test  for  albumen,  but  should  use 

II  1  sbotild  not  fail  to  test  for  bile,  for  sugar,  and 
ss  of  uric  acid,  and  these  examinations  should  be 

than  one  specimen.    It  is  noi  only  in  cases  of 
as,  for  instance,  in  some  gallstone  cases  of  adults, 
Ifrom  bile-poisoned  blood  takes  place,  but  in  slighter 
icuiiipeteiifce  with  bile  eliminated  in  part  by  way  of 

l^nl  chikirtn,  prone  as  they  are  to  frequent  dis- 
;^x.'stive  organs,  and  in  whom  the  integrity  and 
the  nutritive  functions  is  essential  to  successful 
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surgery,  great  attention  should  be  directed  toward  the  state  of  the 
nutrition,  and  to  the  food,  before  any  serious  operation.  If  removal 
to  a  hospital,  or  the  nature  of  the  operation  will  require  a  change  in 
the  accustomed  food,  this  removal  and  this  change  should  be  made 
sufiiciently  long  before  the  operation  to  demonstrate  its  safety  and 
practicability.  In  an  operation  of  any  magnitude  or  difficulty,  or 
where  strict  asepsis  is  necessary,  it  is  best  that  the  child  should 
be  removed  to  a  hospital ;  this  not  only  for  the  convenience  of  the 
surgeon  and  enabling  him  to  do  better  work,  but  for  the  care  of 
the  child  by  experienced  nurses.  In  some  cases  and  circumstances 
the  home  may  be  made  suitable  by  a  considerable  amount  of  prepa- 
ration. But  a  trained  surgical  nurse  should  be  called  in  to  make 
the  preparations  and  she  should  be  one  accustomed  to  the  nursing 
of  children.  With  children  old  enough  to  observe  their  surround- 
ings it  is  expedient  that  time  be  allowed  for  the  patient  to  become 
accustomed  to  the  hospital  or  acquainted  with  the  nurse;  and  with 
children  accustomed  to  run  about,  a  few  days  dn  bed  before  the  oper- 
ation will  render  them  much  more  reconciled  to  lying  still  afterward. 
Minor  operations,  pus  cases,  or  emergency  work  may  have  to  be 
done  at  the  home.  Do  not  depend  upon  a  parent  of  the  child  to 
hold  it  or  otherwise  assist  during  the  operation.  Parents  are  apt 
to  grow  nervous  and  unsteady,  or  by  their  emotion  tend  to  excite 
the  patient,  or  may  even  faint  and  draw  off  the  attention  of  one  of 
your  assistants,  or  may  suddenly  and  frantically  refuse  to  allow 
the  operation  to  proceed,  and  make  a  scene  which  will  sorely  try  the 
surgeon's  equanimity.  It  is  best  before  beginning  the  operation  or 
even  the  administration  of  the  anesthetic  to  insist  upon  the  parents 
and  also  any  other  children  leaving  the  room,  assuring  them  that 
everything  possible  will  be  done  for  the  welfare  of  the  patient,  and 
they  must  quietly  abide  the  result.  The  other  children  are  ex- 
cluded not  only  to  prevent  disturbance  at  the  time,  but  because  it 
is  not  wise  to  let  children  witness  scenes  of  bloodshed.  Their 
faculty  of  imitation  is  developed  beyond  their  judgment,  and  their 
sensibilties,  even  if  they  are  not  shocked,  may  be  perverted.  It  is 
usually  asserted  that  children  do  not  suffer  from  apprehension  of 
an  expected  operation  and  are  often  indifferent  or  cheerful  or 
curious  about  it.  This,  fortunately,  is  true  of  most  young  children ; 
but  occasionally  with  older  children  they  suffer  extreme  dread,  the 
vivid  imagination  of  childhood  adding  tenfold  terrors  to  the  un- 
known ordeal.  Here  some  judgment  is  necessary  about  allowing 
a  child  to  know  beforehand  that  an  operation  is  to  be  done.  It  is 
well  to  avoid  any  display  of  instruments  or  apparatus ;  but  sleight- 
of-hand  smuggling  of  instruments  is  rarely  called  for,  often  a  fail- 
ure, and  outrages  the  child's  confidence.  The  best  time  of  day  for 
operation  is  usually  as  soon  as  possible  after  breakfast  time.  Though 
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he  much  disturbed  through  apprehension,  they 
I  only  impatient  but  perhaps  faint  or  depressed  for 
Power  IS  quite  right  in  insisting  that  when  the 
done  at  nine  or  ten  in  the  morning  the  patient 
□d  sized  cup  of  warm  milk  at  seven  o'clock.  In 
ire  a  jit  to  use  one  of  the  beef-peptone  or  malted 
according  to  the  child's  age,  or  similar  concen- 
llittle  bulk  and  almost  no  residue. 

ANESTHETICS 

Lnesthetics  is  often  indicated  and  seldom  contrain- 
|n.   The  child's  fear  should  be  overcome  with  gen- 
jring  words.   A  few  drops  of  perfume  on  the  in- 
scdthetics  are  more  often  required  for  purposes 
with  adults.   In  examining  all  cases  of  severe 
about  bones  and  joints,  if  there  is  any  doubt  of 
well  to  anesthetize,  examine,  and  then  if  neces- 
Idress  under  the  anesthetic.    At  the  first  dressing 
lin  a  child  a  few  whiffs  of  an  anesthetic,  as  Owen 
lerdful  sudp   In  minor  operations  upon  young  in- 
lotomy  for  club-foot,  reduction  of  simple  fractures 
Ir  circoiiicision,  anesthesia  is  not  invariably  neces- 
]iare-Up,  incision  of  the  membrana  tympani,  or  the 
Paquelin  cautery,  anesthesia  should  be  used.  A 
K  even  though  not  serious  but  prolonged,  or  likely 
like  electrolysis  for  nevus,  is  best  done  under 
ptbesia  during  intubation,  and  especially  during 
Dmmended  by  some  authors,  but  is  quite  unneces- 
ny  requires  an  anesthetic  unless  the  child  is  un- 
]^  \  x];l    Hie  same  preparation  for  anesthesia  by 
lijr^ans  and  unloading  the  primaeviae  as  would  be 
(lilt  is  necessary.    While  cardiac  or  renal  disease 
Ike  anesthesia  extra  hazardous  or  fatal  are  not 
[life,  they  can  occur,  and  the  status  lymphaticus  is 
tl  ^^houlfl  be  looked  for,  as  it  is  dangerous  with  any 
(ally  so  with  chloroform.    Respiratory  diseases 
Jet  tmlavortMy  the  use  of  an  anesthetic  are  com- 
iemonstrable.   With  any  obstructive  disease  of  the 
chloroform  is  usually  preferred  to  ether.  The 
|ree  with  those  who  assert  that  anesthetics,  espe- 
are  almost  devoid  of  danger  in  children.   He  has 
In  alarmingf  and  twice  very  alarming  conditions, 
Jv  no  death  under  their  use.    One  of  the  worst 
jof  two  years  and  another  a  girl  of  sdx.    In  both 
Iwa*  the  aoosthetic.   The  symptoms  were  those  of 
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suspended  respiration,  the  heart  continuing  to  act.  Perhaps  the 
feebler  development  of  the  respiratory  as  compared  with  the  cir- 
culatory systems  in  children  alters  the  effects  as  compared  with 
adults.  As  a  rule  children  bear  anesthesia  better  than  adults,  with 
less  nausea  and  quicker  recovery.  But  it  should  not  be  too  long 
continued.  Semi-anesthesia  is  admissible  in  infants,  and  there  seems 
to  be  less  danger  from  reflex  irritation  while  in  this  stage  than  in 
adults.  In  the  young  the  stage  of  rigidity  may  be  entirely  omitted 
and  complete  insensibility  quietly  take  place.  As  to  choice 
of  anesthetic,  it  is  generally  taught  that  chloroform  is  better  as 
well  as  pleasanter  for  the  young  patient,  because,  their  hearts  being 
usually  unimpaired,  danger  of  a  failure  of  circulation  is  less  immi- 
nent, while  their  air  passages  being  small  the  mucus  secretion 
excited  by  ether  is  avoided.  But  of  late  years  surgeons  have  turned 
more  to  ether  as  undoubtedly  safer.  In  the  Boston  Children's  Hos- 
pital ether  is  used  entirely.  In  the  Hospital  for  Ruptured  and 
Crippled,  New  York,  ether  is  always  used  excepting  for  quite  young 
children  or  infants,  when  chloroform  is  used.  Thus  custom  varies. 
Notwithstanding  that  various  new  agents  are  exploited  from  time 
to  time  or  older  ones  revived,  practice  seems  to  adhere  to  ether, 
chloroform,  the  A.  C.  E.  mixture,  and  one  or  other  of  these  in  com- 
bination with  oxygen,  the  preference  being  for  chloroform  or  ether. 
Thus  nitrous  oxide  was  tried  again,  but  is  not  well  borne  by  in- 
fants and  young  children.  Ethyl  chloride  as  a  general  anesthetic 
acts  better,  but  while  very  powerful  is  so  very  transient  in  its  effect 
that  almost  any  operation  that  can  be  done  with  it  can  be  done 
without  it,  or  with  a  very  little  ether.  I  have  had  no  experience  with 
spinal  or  intra-neural,  nor  scopolamine-morphine  anesthesia  in  chil- 
dren. Nor  are  local  anesthetics  often  of  use  excepting  to  a  limited 
extent  upon  the  mucous  membranes  of  older  children,  or  the  ethyl 
chloride  spray  for  a  skin  incision,  (i) 

ASEPSIS  AND  ANTISEPSIS 

Asepsis  and  antisepsis  are  fully  as  important  in  the  surgery 
of  children  as  in  that  of  adults.  The  modern  tendency  to  asepsis 
rather  than  antisepsis  by  chemical  agents  is  particularly  beneficent 
in  its  application  to  the  surgery  of  childhood.  The  same  antiseptic 
agents  and  precautions  are  employed  and  in  much  the  same  manner, 
but  a  few  precautions  and  slight  modifications  of  methods  are  neces- 
sary. Children  are  especially  susceptible  to  poisoning  by  carbolic 
acid.  Some  surgeons  have  the  same  opinion  of  mercuric  prepara- 
tions, but  my  own  experience  would  lead  to  the  opinion  that  chil- 
dren are  comparatively  tolerant  systemically  of  mercury,  though 
the  skin  is  easily  irritated  by  strong  solutions.  Iodoform  poison- 
ing is  complained  of  by  some  observers.  The  injection  of  iodoform 
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J  rcuions  joints  and  cavities  is  nearly  abandoned, 
[soning  but  because  of  failure  of  the  object  of  its 
Is  well  to  avoid  too  free  use  of  it  either  in  powder 
\\y  sur^oons  employ  it  now,  or  in  packing  cavities 
[zf,  as  is  frequently  done.  Sterile  gauze  or  cyan- 
ic can  be  used  instead.  In  washing  out  suppurat- 
Inger  of  using  carbolic  or  preferably  mercuric,  or 
lor  weolin  solutions  can  be  obviated  by  following 
Ih  with  a  free  flushing  out  with  sterile  water  or 
|)n.  Or  the  milder  germicides  can  be  employed, 
solution — salicylic  acid  2  parts,  boracic  acid  12 
parts.  Washing  of  cavities  with  anything 
|i  than  formerly.  Of  those  mentioned  iodine  is 
lieiit.  In  many  cases  sterile  normal  salt  solution 
ry  good  purpose  of  the  disinfectant  solution.  As 
I  for  wounds,  finely  powdered  boracic  acid,  or 
rts  to  iodoform  I  part;  or  campho-phenique,  or 
Jid^j  or  bismuth  subnitrate  used  freely.  All  dust- 
lid  be  impalpably  fine  and  sterile.  They  are  of 
V  as  germicides  excepting  as  drying  agents,  but 
]  all  they  should  at  least  not  do  harm. 
I  he  skin  of  a  child  for  operation  its  delicacy  should 
One  has  seen  it  abraded  by  friction  and  green 
land  of  an  over-zealous  assistant  accustomed  to 
lat|c^  tJie  rugous,  seamy  skins  of  grimy  mechanics 
In  6^iMters.  Equal  care  should  be  used  but  less 
If  f^aiize  or  flannel  should  take  the  place  of  the 
Ind  the  soap  be  very  thoroughly  washed  off  with 
Ire  thu  use  of  ether,  alcohol,  or  bichloride,  and 
li  should  be  followed  by  sterile  water.  It  is  easy 
latitis  upon  a  child  in  preparing  for  operation. 

[d  dressing  and  the  application  of 

SPLINTS 

|iressm^  and  the  application  of   splints  upon 
a  fine  art.    Their  limbs  are  often  so  rounded  and 
ligular  muscular  and  bony  markings  of  later  years, 
^tiiltl  easily  slip  about  and  become  loose.  If, 
this,  the  bandage  is  applied  too  tightly  or  too 
apt  to  be  done,  the  soft  tissues  are  compressed, 
Irfered  with,  the  skin  excoriated.  The  thoughtless 
liess  of  the  child  adds  to  this  difficulty.  Careless- 
Ivctting  with  urine  or  soiling  the  dressings  is  very 
Inctimes  really  hazardous  to  the  welfare  of  the 
lire  is  necessary  in  keeping  dressings  in  proper 
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position  and  condition.  Rubber  sheeting*  or  oil-silk  skillfully  dis- 
posed in  the  dressings  help  to  safeguard  the  wound.  Sometimes 
it  is  expedient  to  fasten  a  waterproof  conduit  to  the  urinary  organs 
by  means  of  adhesive  strapping.  When  splints  or  plaster  bandages 
are  liable  to  be  soiled  or  wetted  they  should  be  varnished  with  a 
solution  of  shellac  in  alcohol,  which  dries  quickly.  Perineal  bands 
can  be  treated  in  the  same  way,  but  can  often  be  substituted  by  a 
piece  of  pure  India  rubber  tubing,  which  withstands  water,  per- 
spiration and  urine.  Splints,  braces  and  trusses,  plaster  jackets  and 
bandages  should  be  frequently  inspected  to  see  that  there  is  no 
undue  pressure  or  chafing.  The  skin  beneath  their  edges  should  be 
kept  perfectly  clean  and  dry,  and  powdered  with  equal  parts  of 
lycopodium  and  oxide  of  zinc,  or  powdered  talc  and  boric  acid,  or 
similar  dressing.  Stuffing  bits  of  absorbent  cotton  under  only 
makes  matters  worse.  When  making  a  dressing  everything  that 
will  be  needed  should  be  at  hand  before  the  work  is  begun.  If  the 
dressing  is  painful  it  should  be  completed  with  dispatch.  Children 
will  bear  sharp,  momentary  pain  bravely,  but  will  break  down  if 
the  paiin  or  apprehension  of  pain  is  prolonged  or  repeated.  In 
dressing  an  extensive  bum  it  should  not  all  be  uncovered  at  once, 
nor  be  long  uncovered.  The  fresh  dressings  should  be  ready,  in 
sections,  and  after  the  cleansing  quickly  appHed. 

The  Plaster  of  Paris  Bandage  or  Splint  is  almost  invaluable 
in  pediatric  surgery.  Its  adaptability  to  shape  and  its  firmness,  not 
to  mention  its  cheapness,  recommend  it.  Silicate  of  soda,  molded 
millboard,  poroplastic  felt,  leather,  wood,  woven  wire,  shaped  sheet- 
metal,  steel  frames,  and  other  materials  have  their  uses  and  their 
advocates;  but  plaster  of  Paris  still  holds  first  place  for  general 
usefulness,  for  firm  fixation  without  undue  pressure  at  any  point. 
Any  surgeon  knows  how  to  put  on  a  good  plaster  bandage,  but  not 
every  surgeon  puts  on  a  good  plaster  bandage.  There  is  an  art  in  it 
that  has  to  be  acquired  by  practice.  Fresh  and  fine  dental  plaster 
only  should  be  used.  It  is  generally  used  in  the  form  of  a  roller 
of  open  meshed  crinoline.  The  two  and  a  half  and  three  inch  sizes 
are  most  frequently  useful.  Occasionally  a  two-inch  roller  will  be 
handy  for  a  small  extremity.  The  dry  plaster-roller  being  immersed 
in  water  till  the  bubbles  cease  to  rise  is  then  deftly  applied  spirally 
without  reverses,  each  layer  being  rubbed  over  with  the  wetted 
hand ;  and  this  process  repeated  until  the  desired  thickness  is  pro- 
duced. Cold  water  delays  the  setting  of  the  plaster  and  hot  water 
hastens  it.  In  England  plaster  is  often  used  with  "  house-flannel," 
which  is  nearly  as  thick  as  a  blanket.  The  flannel  is  cut  to  the  size 
and  shape  suitable  to  the  part  to  be  splinted,  and  then  having  been 
saturated  with  a  creamy  mixture  of  plaster  and  water  can  be  very 
quickly  applied  and  secured  in  place  with  an  ordinary  or  a  plaster 
roller.   Such  a  plaster  splint  can  be  more  quickly  removed  than  the 


IGICAL  DISEASES  OF  CHILDREN 


lpirally>    In  applying  a  plaster  roller  care  should 
|tlraw  the  turns  too  tightly.    The  bandage  need 
to  be  burdensome.   It  is  important  to  have  the 
Iged  held  in  the  desired  position  before  the  appli- 
|age  is  b^^n,  during  the  entire  time  of  its  applica- 
until  the  plaster  sets.   To  change  the  position 
on  or  partly  on  may  cause  ulceration  or  worse 
ere  it  wrinkles.  The  parts  should  be  carefully  held 
lupon  the  plaster  until  it  sets  firmly,  which  should 
liinutcs.    While  the  plaster  is  still  soft  its  edges 
ami  slightly  everted  with  the  finger.   A  spoon- 
in  washing  the  hands  helps  in  the  removal  of  the 
ifloves  save  time  and  preserve  the  surgeon's  hands 
The  removal  of  a  plaster  bandage  is  difficult  to 
to  the  work.    It  can  be  done  with  a  pocket 
ith  a  pruning  knife.    There  are  in  the  market 
bandage  shears,  saws,  and  other  cutters  which 
I  guards  to  protect  the  skin.    My  own  preference 
haw  or  Esmarch's  knife.     The  former  has  a 
ike  a  Iley's  saw,  but  much  stronger.     It  is 
t^-cry  heavy  bandage  or  a  jacket  or  cast  which 
off  and  used  again.    The  Esmarch  knife  is 
It  has  a  short,  strong  blade  and  a  good- 
whicli  tapers  to  a  wedge  that  is  useful  for 
ing  the  cut  edges.    The  trick  of  using  the  knife 
the  edge  and  in  cutting  diagonally  through  the 
right  angles  to  the  surface.   The  plaster  hav- 
ith  vrater,  which  is  just  as  good  as  acetic  acid  or 
;i>]>L'r  edge  should  be  raised  with  the  left  hand 
cutting  proceeds  one  side  is  steadily  drawn  away 
|-facep   The  old-fashioned  Heister's  mouth-gag  is 
i;;^  tlie  cut  edges  of  a  heavy  cast.   The  plaster 
r  iiiiniobilization  of  almost  any  part  that  is  not 
celling  or  does  not  require  daily  inspection  or 
these  latter  cases  it  can  be  used  by  making  a 
ircr  tfie  wound  or  sinus.    It  is  very  useful  in 
irst  swelling  has  subsided.   It  is  often  used  after 
children.    Spinal  caries  is  frequently  and  suc- 
imniobilizing  with  the  familiar  plaster  jacket 
diseafie  with  the  plaster  spica,  and  other  tuber- 
ept  at  Test  by  the  same  convenient  means.  One 
a  p]>li  cations  is  in  the  treatment  of  clubfoot,  in 
irrected  or  overcorrected  position  after  this  has 
Iforce  or  by  cutting  operation ;  and  no  shoe,  splint 
successful  and  so  safe  in  this  class  of  cases. 
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HEMORRHAGE  AND  ITS  CONTROL 

The  proportion  of  blood  to  body-weight  is  stated  by  physi- 
ologists to  be,  in  the  adult,  as  i  to  12  or  14,  or  an  average  or  i  to  13, 
or  about  8  per  cent.  In  the  new-bom  child  the  blood  is  about  5 
per  cent,  of  the  body-weight.  In  a  case  of  hemorrhage  in  an  adult, 
very  dangerous  symptoms  supervene  upon  the  loss  of  one-half  the 
total  quantity  of  blood,  and  death  ensues  when  a  little  over  5  of  the 
8  per  cent,  has  been  lost.  A  dangerous  quantity  from  an  original 
supply  of  only  5  per  cent,  would  very  soon  ebb  away.  Does  the 
smaller  proportion  of  blood  account  for  the  fact  that  hemorrhage 
is  badly  borne  by  the  infant  ? 

But  as  "  the  individual  does  not  perish  from  want  of  blood, 
but  from  want  of  motion  of  the  blood,"  ^  and  as  the  motion  cannot 
be  maintained  without  a  proper  degree  of  tension,  it  may  be  that 
the  tension  is  originally  low,  so  that  a  small  loss  serves  to  depress 
it  fatally.  One  factor  in  producing  arterial  tension  is  the  propor- 
tion between  the  volume  of  the  heart  as  compared  with  the  width 
of  the  arteries.  According  to  Beneke,  in  the  adult  the  volume  of 
the  heart  bears  the  proportion  to  the  width  of  the  aorta,  of  290  to 
61.  Before  puberty  it  is  as  140  to  50,  while  in  the  infant  it  is  as 
25  to  20.  Is  this  the  reason  ifor  low  tension?  However,  arterial 
tension  is  influenced  also  by  the  vaso-motor  system  as  well  as  by 
the  caliber  of  the  vessels  and  quantity  of  the  blood.  Can  it  be  that 
the  undeveloped  nervous  system  of  the  young  is  at  fault  in  main- 
taining vascular  tension?  The  rapidity  of  blood  loss  is  a  large 
factor  in  producing  the  depression  which  follows,  as  was  often 
observed  in  the  days  when  phlebotomy  was  in  common  practice. 
The  tissues  are  said  to  be  more  liberally  supplied  with  arteries  and 
arterioles  in  proportion  to  the  veins,  and  consequently  a  less  pro- 
portion of  the  blood  would  be  contained  in  a  slow-moving  venous 
current.  Does  a  child  bleed  more  rapidly  than  an  adult  ?  Or  have 
his  blood  elaborating  organs  a  smaller  working  capacity?  (2) 

These  queries  are  given  for  want  of  anything  better  to  ac- 
count for  the  generally  accepted  observation  that  children,  and 
especially  infants,  bear  hemorrhage  very  badly.  Whatever  the 
physiological  reason,  it  is  plain  that  he  who  essays  to  operate  in 
vascular  tissues  upon  a  child  should  be  versed  in  the  methods  and 
supplied  with  the  means  for  the  control  of  hemorrhage,  and  know 
the  necessity  for  economy  of  blood.  The  Esmarch  bandage  should 
be  used  in  all  operations  upon  the  extremities  in  which  the  subse- 
quent oozing  will  not  be  especially  detrimental,  and  in  all  dissections 
enough  hemostatic  forceps  should  be  at  hand,  and  used  freely. 
When  possible,  vessels  should  be  caught  between  forceps  before 

*  Vergl.  Auch  L.  von  Lesser.  Transfusion  und  Autotransfusion. 
Samml.  Klin.  Vottrage  ver.  86. 
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necessary,  vessels  should  be  tied,  but  fewer  Uga- 
I  in  proportion  to  the  number  of  hemostats,  for  the 
]][ract  well  after  the  use  of  the  torsi-pressure. 
>/in^^  surfaces  hot  gauze  sponges  or  irrigation 
I  solution  should  be  used ;  cavities  may  be  packed 
t  able  situations  the  thermocautery,  the  hot  or  cold 
galvaoic  toif e  employed,  and  every  care  exerted 

SHOCK 

iiy  experience,  and  I  believe  this  accords  with  the 
jpriliairic  surgeons,  that  children  bear  starvation, 
ami  paiu  very  badly,  and  that  they  suffer  severely 
Eiijury  and  operation.   That  peculiar  condition  of 
which  we  call  shock  seems  to  be  a  composite  of 
!  various  functions,  which  may  vary  somewhat  in 
rees,  yet  all  contributing  to  make  the  picture  of 
|d  animation.    The  patient  is  dazed  yet  conscious, 
i  clear  but  acting  feebly.   The  nerve  centers  are 
to  send  out  impulses.   The  cutaneous  and  other 
if  not  absent.   The  pupils  react  feebly  and  are 
The  skin  and  mucous  membranes  are  pale,  and 
[d  with  cold  perspiration.   The  pulse  is  rapid  and 
It  ion  flitallow,  and  the  temperature  below  normal, 
jieil,  fnit  not  least  in  importance,  the  blood  pressure 
|o  one  of  these  alone  constitutes  shock, 
jlalile  much  accumulated  knowledge  of  shock,  not 
observations  of  very  numerous  clinicians,  but 
Ixperimental  studies  by  Lennander,  Crile,  Erlanger, 
"  ell,  and  many  physiologists  and  surgeons.    It  is 
|hock  may  be  produced  by  different  causes,  and 
phenomena  combining  to  make  up  the  symptom 
may  vary  in  their  relative  prominence  in  differ- 
(nstance,  Howell  distinguishes  between  vascular 
sliock.   And  yet  we  have  not  a  complete  under- 
|\siology  of  its  production.  Nor  has  any  accepted 
;Lrrivcd  at.  (3) 

ildd  state  of  knowledge  it  will  obviously  be  im- 
olTer  anything  conclusive  on  the  subject  of  shock 
J  the  Thbsf  rvations  of  clinicians  upon  this  subject 
tilly  beeii  Jjprne  out  by  the  physiologists  and  ex- 
pt  may  h€  Vorth  while  to  combine  the  accepted 
Jle  with  exj^rience  of  the  conditions  as  found  in 
and  evolve  a  practical  lesson  for  the  pediatric 
|ng  tite  lil^rs  productive  of  shock  as  occurring 
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in  the  adult,  it  would  seem  that  some  of  them  are  more  powerfully 
operative,  while  others  would  scarcely  ever  enter  into,  the  problem 
of  shock  in  the  infant  or  child.  Starvation  or  malnutrition,  athrep- 
sia,  is  a  condition  clinical  observation  would  lead  one  to  consider 
particularly  prone  to  the  depressing  influences  producing  shock. 
And  while  this  is  no  doubt  true  of  the  adult,  it  is  more  emphatically 
true  of  the  very  young.  The  infant  or  the  child  whose  nutrition  is 
poor,  who  is  losing  weight,  no  matter  whether  this  is  due  to  dis- 
ordered digestion  or  to  an  obstruction  somewhere  in  the  digestive 
tract,  will,  if  subjected  to  operation,  suffer  a  more  than  ordinary 
degree  of  shock  and  be  slow  and  difficult  to  rally.  This  forbids 
operations  of  election  such  as  that  for  hare-lip  or  hypospadias  or 
other  external  deformity  in  marasmic  or  ill-nourished  patients.  It 
darkens  the  prognosis  in  operations  for  stenosis  of  the  pylorus, 
stricture  of  the  esophagus,  or  any  obstruction  in  the  digestive  tract 
which  has  produced  partial  starvation. 

Hemorrhage  has  long  been  known  to  be  one  of  the  powerful 
factors  in  the  production  of  shock.  According  to  Crile's  researches 
it  has  this  effect  even  if  it  does  not,  as  usual,  cause  much  lowering 
of  blood  pressure.  All  pediatric  surgeons  are  agreed  that  hemor- 
rhage is  one  of  the  principal  causes  of  shock  and  bad  operative 
results  in  the  young,  and  practical  as  well  as  theoretical  remarks 
on  the  subject  will  be  found  in  a  preceding  section  of  this  book. 

Cold. — Exposure  to  cold  is  placed  by  Wright  as  next  to  hem- 
orrhage in  its  depressing  effect  upon  children.  Whether  this  is 
due  to  their  small  size,  the  small  volume  of  blood  in  circulation,  or 
to  the  thinness  and  vascularity  of  the  skin  or  to  an  easily  affected 
heat  center,  might  be  difficult  to  determine.  But  the  practical  les- 
son is  that  the  child  upon  the  table  should  be  well  protected  by 
warm  clothing,  exposing  only  the  field  of  operation.  The  limbs 
should  be  protected  by  cotton  batting  bandaged  on.  If  the  operation 
is  to  be  severe,  it  is  best  to  use  a  water  mattress  at  a  temperature  of 
100  F.  upon  the  operating  table,  or  hot-water  bags  disposed  about 
the  patient.  After  washing  the  field  of  operation  the  wet  towels  or 
sheets  should  be  removed,  and  dry  sterile  ones  substituted,  for  a 
wet  surface  is  soon  chilled.  Exposed  tissues  should  be  covered  as 
much  as  possible  with  warm  gauze.  And  the  patient's  bed  should 
be  so  prepared  for  his  reception  as  to  maintain  his  animal  heat. 

Heat. — In  this  connection  heat  should  be  referred  to  as  a  cause 
of  shock,  both  as  in  a  case  of  burn  and  as  summer  heat.  As  is 
well  known,  bums  of  the  skin-surface  produce  severe  shock,  and 
this  in  proportion  to  the  area  of  the  skin  burned  and  not  to  the  depth 
of  the  bum,  the  shock  evidently  resulting  from  the  injury  to  the 
numerous  nerve  endings.  Summer  heat  has  not  been  classed  as  a 
factor  particularly  predisposing  to  shock,  yet  its  known  depressing 
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frintN  and  the  prevalence  of  diseases  of  nutrition 
,  would  incline  us  when  we  may,  to  choose  a  cooler 
Otis  of  afiy  magnitude. 

AxrsTHESiA  AND  OF  OPERATION. — ^Ancsthcsia 
t\<!  a  cause  of  shock  to  which  children  are 
1,  as  stated  in  a  preceding  section,  it  is  well  borne 
Shock  from  trauma  of  operation  bears  a  rela- 
:m  as  well  as  to  the  violence  of  the  traumatism. 

bi?  made  to  expedite  the  work.  Everything 
I'lTiKi^s  before  the  work  is  begun,  instruments  in 
threadtid.   The  patient  should  not  be  anesthetized 
e  kept  waiting  in  anesthesia  till  preparations  are 
iiig  can  be  more  exasperating  to  a  conscientious 
ild  upon  the  table  than  a  dilatory  nurse  or  a  fum- 
vcryone  assisting  should  be  given  to  understand 
rd  "  R«idy "  every  step  is  to  progress  without 
delay  to  the  completion  of  the  operation, 
f  tlic  effect  of  manipulation  of  the  various  organs 
bd  pressure  and  as  a  factor  of  shock  should  be 
lirfjeoiL    The  important  contributions  of  Crile  to 
vt'll  known.    Likewise  the  contributions  of  Len- 
aiivc  sensitiveness  of  different  tissues.   A  discus- 
nts  need  not  be  entered  into  here,  as  I  have  no 
general  principles  involved  are  any  different  in 
sc  in  adults.    In  connection  with  these  two  sub- 
of  tile  operation  and  the  effects  of  manipulation, 
1  than  to  quote  the  following  from  Bloodgood's 
in   Bryant   and   Buck's   American  Surgery: 
limiti  of  - time,  I  do  not  believe  that  the  general 
exposure  of  tissues  to  the  air  is  as  important  a 
|ing  shock  as  the  rough  handling  of  tissue.  It 
ecomes  a  choice  of  evils,  and  personally  I  would 
e^er  operation  for  a  gentle  dissection,  bloodlessly, 
tion  witti  more  hemorrhage  and  rough  handling." 
cij>lc  that  the  greater  the  injury  or  irritation  of 
greater  the  effect  on  the  vaso-motor  centers  and 
sliock,   1  think  has  a  particular  force  when 
n.  because  the  delicacy  of  their  tissues  and  the 
anatomical  spaces  renders  unnecessary  and  dam- 
ccidin^dy  liable  to  occur.    Therefore  with  them 
manipulation,  the  most  accurate  dissection  with 
1  St  rumen  is  is  imperative.    Dragging  upon  organs 
ring  or  blunt  dissection  should  be  avoided  even 
than  in  the  adult. 

MRS  Of  Shock. — We  now  come  to  mention  briefly 
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certain  other  factors  which  are  usually  considered  in  a  causative 
relation  to  shock.  Fear  or  dread  of  operation  or  of  a  resultant 
impairment  are  absent  entirely  in  the  case  of  the  very  young.  If 
surrounding  friends  are  judicious  enough  to  maintain  silence  as 
to  the  coming  ordeal  and  its  results,  they  are  a  very  small  factor 
with  older  children.  If  a  child  is  comfortable  and  amused  for  the 
present  hour  he  is  happy.  He  has  no  regrets  for  the  past  nor 
fears  for  the  future.  He  is  not  depressed  by  brooding  over  his 
condition,  and  after  the  operation  soon  becomes  accustomed  to 
confinement  to  bed  and  makes  the  best  of  it. 

Autointoxication  probably  exerts  the  same  baleful  influence 
upon  the  child  that  it  does  upon  the  adult.  There  is  no  evidence 
to  show  that  it  is  more  or  less.  But  excepting  in  cases  of  mal- 
formation of  rectum,  imperforate  anus,  or  acute  obstruction  of 
the  intestinal  tract,  such  a  "  stercoremia  "  is  very  unlikely  to  occur. 
The  chronic  intestinal  obstructions  and  obstipations  comparatively 
frequent  in  adults  are  rare  in  childhood. 

Alcoholism  is  an  element  of  danger  in  anesthesia  and  in  in- 
jury and  operation  which  can  be  counted  out  of  the  list  in  chil- 
dren's surgery.  Diabetes,  whether  as  dangerous  under  operation 
as  it  is  sometimes  represented,  need  not  be  considered;  and  ne- 
phritis, while  not  common,  could  be  found  if  present,  and  precau- 
tions taken.  As  to  cases  of  infection,  whether  general  or  local,  it 
is  my  impression  that  while  the  young  are  very  prone  to  be  at- 
tacked by  them,  the  resistant  forces  also  rally  quickly,  and  there  is 
more  to  be  hoped  from  the  young  than  from  their  elders  under 
similar  conditions.  Anemia,  whether  in  young  or  older  patients, 
is  not  a  promising  condition  for  operation.  Yet  if  Bloodgood's 
excellent  advice  were  followed  and  the  surgeon  would  insist  upon 
a  complete  blood  count  in  all  cases  where  there  is  clinical  evidence 
of  anemia,  or,  indeed,  in  every  instance,  believing  it  more  important 
than  an  examination  of  the  urine,  he  would  seldom  get  into  diffi- 
culty because  of  anemia.  Jaundice  is  a  condition  not  very  likely 
to  be  met  in  a  child  requiring  operation,  unless  it  were  in  the 
new-born.   Then,  if  possible,  the  operation  should  be  postponed. 

Diagnosis. — The  diagnosis  of  shock  is  easy  in  a  typical  case, 
but  may  be  difficult  in  a  slighter  case;  but  instructions  upon  the 
diagnosis  are  not  easy  to  write.  The  art  must  be  learned,  to  a 
great  extent,  by  experience.  If  one  will  remember  the  principal 
phenomena  of  a  marked  case  and  be  prepared  to  observe  them 
even  though  manifested  in  slighter  or  varying  degrees,  he  will 
probably  appreciate  the  condition  of  his  patient  in  time  to  be  of 
the  greatest  service  to  him.  The  dazed  or  listless  condition  of  the 
mind,  with  the  abatement  of  the  reflexes  and  the  pallor,  are  differ- 
ent from  the  alertness,  the  nervousness  and  anxiety  and  the  flush 
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Jio  is  frigbteiied  or  excited  rather  than  shocked. 
I  the  tspid,  feeble  pulse,  the  shallow  respiration, 
attention  to  the  condition  of  shock.   The  prob- 
if  the  child  survives  the  immediate  effect  of 
^lows  any  power  of  reaction,  and  there  has  been 
he  w  ill  recover  from  the  shock.  Or  that  if  upon 
|e  w  uli  a  patient  previously  in  good  condition  the 
lediately  withheld,  the  operation  suspended  and 
bd,  tbj|t  he  will  recover.    If  the  child  was  feeble, 
[here'ftiMtie^  hemorrhage,  the  prognosis  is  much 
:don  takes  place  it  will  come  but  slowly  and  com- 
fy to  supervene. 

|Anything  which  could  increase  shock,  such  as 
oration,  manipulation  of  tissues,  should  be  inter- 
le  unfinished  operation  must  be  resumed  at  some 
\:  ))alicnt  shoidd  lie  upon  the  back,  with  the  head 
elevated.    I'he  angle  may  be  forty-five  or  more 
)ri\y.    Oxygen  should  be  administered,  especially 
been  used.   Artificial  heat  should  be  applied  to 
lal  body  temperature.    Small  doses  of  morphia 
[ibcutaneously  as  soon  as  the  patient  regains  con- 
there  is  pain  enough  should  be  used  to  control 
le  susceptiljility  of  the  young  to  this  drug.  The 
kbdomen  should  be  bandaged  firmly  toward  the 
with  cotton  beneath  the  roller.   This  is  quickly 
^lished  in  children.   Salt  solution  should  be  given 
[of  IDS       or  at  least  above  the  normal,  and  also 
If  there  lias  been  hemorrhage  a  larger  amount 
than  if  there  has  not.    If  the  condition'  is  very 
pint  ion  should  be  given  intravenously.   It  is  prob- 
Ihas  been  no  hemorrhage  the  salt  solution  will  not 
[in  relieving  the  shock,  but  it  is  not  harmful  and 
]in  all  cases.   The  necessary  apparatus  is  very 
of  a  neeflle  or  canula  tied  into  the  end  of  a  yard 
lie  rubber  tubing,  to  the  other  end  of  which  is 
funnel,  ais  iirrigation  bottle  or  a  rubber  bag.  The 
syringe  answers  the  purpose.   The  apparatus  as 
hn  should,  of  course,  be  carefully  sterilized,  and  in 
I  ion  Id  be  kept  ready  for  immediate  use.  The 
by  dissolving  dried  granulated  salt  in  sterile 
^IKTirriOfiS  of  a  drachm  to  the  pint,  filtering  into 
lapperinpf  with  non-absorbent  cotton  and  sterilizing 
I  temperature  of  220  degrees  F.  for  three  successive 
letKins  injection  one  of  the  superficial  veins  in  front 
bold  be  esi^pQsed,  and  this  procedure,  as  D'Arcy 
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Power  remarks,  "  is  no  easy  operation  in  a  bloodless  child."  It  may 
be  necessary  to  expose  one  of  the  venae  comites  of  the  brachial  in- 
stead. The  vein  being  exposed  and  a  ligature  thrown  around  it,  the 
needle  or  canula  (the  solution  having  been  first  allowed  to  run 
through  enough  to  expel  the  air)  is  thrust  into  the  vessel  with  its 
point  toward  the  heart,  and  the  ligature  half  tied.  The  solution  is 
then  allowed  to  flow,  slowly,  or  more  rapidly  if  the  case  is  urgent 
There  is  no  danger  of  introducing  too  much  of  the  solution,  from 
a  few  ounces  to  a  half  pint,  or  a  pint,  usually.  It  is  usual  to  allow 
it  to  flow  till  the  pulse  shows  an  improvement  by  becoming  slower, 
fuller  and  with  better  tension,  and  then  soon  after,  the  canula  or 
needle  is  removed,  the  ligature  drawn  tight  and  the  tying  com- 
pleted, and  the  wound  dressed.  The  needle  or  canula  can  be  left 
in  the  vein  for  some  hours  and  the  injection  repeated  if  necessary. 
Usually  if  a  child  is  going  to  recover  he  does  so  promptly.  Strych- 
nine has  lost  its  reputation  with  many  as  a  remedy  for  shock,  yet 
is  still  used  by  some,  in  at  least  one  dose.  Montgomery  uses,  also, 
aseptic  ergot.  Some  use  hot  coffee  or  whisky  with  the  salt  enema. 
Adrenalin  chloride  in  salt  solution  (i  to  20,000)  is  greatly  recom- 
mended, but  until  it  or  some  other  agent  can  be  proven  more  reli- 
able and  lasting  in  its  effects,  it  will  be  better  to  depend  on  the  salt 
solution,  with  position,  oxygen  and  heat,  and  perhaps  massage  over 
the  heart. 

Hypodermoclysis  is  done  with  the  same  kind  of  apparatus  as 
is  used  for  intravenous  injection.  The  skin  of  the  pectoral  region 
is  prepared  by  antiseptic  washing,  and  the  needle  (after  allowing 
the  air  to  escape)  is  thrust  in  at  the  outer  edge  of  the  pectoral 
muscles,  pointing  toward  the  axilla.  Or  it  can  be  introduced  at 
the  lower  angle  of  the  scapula  or  over  the  flank  or  abdomen.  The 
solution  runs  slowly  till  the  tissues  will  not  retain  more  without  too 
much  tension  for  rapid  absorption.  (4) 

AFTER  OPERATION 

After  operation  (5)  a  good  rule  is  to  give  a  rectal  enema  of  a 
few  (two  to  eight)  ounces  of  normal  salt  solution  at  a  temperature 
of  100  degrees  F.,  and  if  the  operation  was  moderately  severe  this 
should  be  repeated  at  intervals  of  four  hours  for  the  first  twenty- 
four  or  thirty-six,  as  it  helps  to  prevent  shock  and  allays  the  anes- 
thesia thirst.  The  bed  should  have  been  carefully  prepared  with 
hot  water  bottles  a  half  hour  before  the  conclusion  of  the  opera- 
tion, and  the  child  should  be  placed  therein  in  the  easiest  possible 
position  in  regard  to  the  wound,  and  yet  so  that  vomited  matters 
may  readily  escape  from  the  mouth.  He  should  be  constantly 
watched  till  consciousness  is  fully  established  and  he  is  taught  not 
to  toss  about  nor  interfere  with  the  dressings.    Generally  young 


\vij]u  an  anesthetic  sooner  than  adults.  Oxygen, 
n  of  the  pure  gas  or  obtained  by  free  ventilation, 
atmeit,  but  if  nausea  proves  distressing  and  per- 
ay  stop  it.  If  pain  is  present  it  should  be  con- 
ate.  Children  bear  severe  or  prolonged  pain  very 
it  depresses  them,  and,  following  an  operation,  it 
lont^s  shock.  The  opiate  should  be  repeated  as 
he  pain  abates.  The  following  table  from  Holt 
f  the  c^iiiLtes  most  useful  with  young  children: 

I  miMilfaw  3  months.  i  year.  5  years, 

mi  mii  mvtox  mxxxtoxl 

Ml  T/20     m  i/io  m  Jto^  m  2to3 

-  r  I /20      gr  i/io  grs  i  to  ^    grs  2  to  3 

gr  1/1000   gr  I  /600  grs  i  /200  gr  i  /30  to  i  /20 

gr  1/300    gr  1/200  gr  1/60  gri/iotoi/8 

rmically,  the  effects  of  morphine  are  more  prompt 
ful,  and  caution  should  be  used  and  the  dose  les- 
f  grt^t  pain,  more  may  be  used  than  under  ordi- 
Utit  ahxays  time  should  be  given  for  effects  to 
epoati!!^  the  dose.    The  condition  of  the  patient 
of  countenance,  attitude,  color,  the  urine,  stools, 
rature  should  be  carefully  watched,  for  the  child, 
adult,  notices  his  own  functions  and  symptoms, 
should  wait  for  any  patient  or  nurse  to  make  the 
untoward  signs.   The  temperature  may  go  below 
ose  of  the  operation,  notwithstanding  that  artifi- 
n  usedj  but  if  pulse  and  respiration  remain  good, 
there  lias  not  been  great  blood  loss,  reaction  comes 
go  to  the  other  extreme,  giving  a  rise  of  temper- 
or  three  degrees  within  twenty-four  or  thirty-six 
sitbsiding.    This  aseptic  or  reactive  fever,  which 
occasions  little  alarm.   It  is  thought  to  be  due  to 
f  ilic  nucleins  and  albumoses  occasioned  by  the 
\>  r  that  comes  later,  after  the  first  day  succeeding 
iL  comes  with  a  chill  or  with  a  slow  rise — ^may 
It  may  be  due  to  wound  infection,  or  to  bronchitis 
nephritis,  or  one  of  the  exanthemata,  tonsilitis  or 
autointoxication  from  the  intestinal  tract.  Espe- 
is  accompanied  by  a  furred  tongue,  foul  breath,  a 
nded  abdomen,  and  loss  of  appetite  or  a  morbidly 
an  active  laxative  may  clear  the  situation.  With 
iiccs  of  wound  infection  are  greater  than  with 
r  of  l^|i0static  pneumonia  less,  but  of  food  pneu- 
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monia  (  ?),  the  exanthemata,  diphtheria,  or  digestive  disorder  more. 
Young  patients  demand  food  and  can  usually  take  food  sooner 
after  operation  than  adults.  An  infant  will  sometimes  be  nursed 
by  its  mother  almost  immediately  after  awakening  from  the  anes- 
thetic and  show  no  bad  result.  A  child  will  often  be  on  "  soft 
diet,"  or  nearly  on  "  full  tray  "  on  the  next  day  after  the  operation, 
unless  it  be  a  cleft  palate  or  abdominal  case  or  there  be  other  special 
caution  necessary.  In  fact,  there  seems  to  be  an  almost  incessant 
demand  for  nutrition  by  the  child's  tissues,  and  wounds  will  not 
heal  or  even  remain  aseptic  unless  the  nutrition  is  assiduously  kept 
up.  If  food  cannot  be  given  by  the  stomach,  rectal  feeding  should 
be  promptly  resorted  to  in  the  operated  case,  lest,  even  if  collapse 
do  not  result,  recovery  will  be  jeopardized  or  retarded. 

If  the  nature  of  the  wound  and  its  dressings  will  admit,  the 
young  patient  should  sometimes  be  taken  up  in  the  arms  of  the 
nurse;  at  any  rate  its  position  should  be  changed.  While  not  so 
prone  to  hypostasis  or  bedsores,  this  is  useful.  With  infants  and 
young  children  a  certain  amount  of  "  mothering  "  seems  to  be  a 
necessity.  Without  it  they  become  apathetic  and  give  up  the  fight 
for  life. 

An  abundance  of  fresh  air  and  sunlight  should  be  provided. 
Because  children's  beds  are  small  is  no  reason  why  more  of  them 
should  be  crowded  into  a  ward.  Too  many  people  think  any  little 
comer  will  do  for  the  child's  bed.  There  is  no  class  of  patients 
who  so  promptly  fade  and  languish  when  deprived  of  air  and  sun- 
light, and  none  will  respond  so  quickly  to  their  health-giving 
influence. 

LAVAGE,  GAVAGE  AND  RECTAL  FEEDING 

Lavage  and  gavage  may  be  unfamiliar  to  the  surgeon,  and  a 
short  description  will  be  presented  here.  Lavage  may  be  called 
for  in  case  of  ingestion  of  poison  or  of  prolonged  vomiting  after 
anesthesia.  No  especial  pump  or  suction  apparatus  is  necessary. 
A  soft  catheter  of  the  caliber  of  the  child's  index  finger,  attached 
by  a  piece  of  glass  tubing  to  two  or  three  feet  of  flexible  rubber 
tubing,  connected  with  a  funnel  and  a  pitcher  to  pour  the  solu- 
tion from,  comprise  the  apparatus.  Sterile  water,  normal  salt  solu- 
tion, or  solution  of  sodium  bicarbonate,  or,  in  case  of  poisoning,  an 
antidote,  are  the  fluids  used.  The  patient  is  usually  sitting,  but  may 
be  reclining.  Infants  require  no  mouth-gag ;  older  children  generally 
do.  The  patient's  hands  should  be  restrained.  The  length  of  tube 
required  to  reach  from  the  lips  to  the  stomach  can  be  measured  off 
by  the  eye.  It  should  not  include  the  bit  of  glass  tubing.  An 
assistant  holds  the  funnel  and  pitcher  above  the  patient's  head.  The 
surgeon  depresses  the  tongue  with  his  left  index  finger  and  passe3 
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hr<nigh  the  pharynx  and  into  the  stomach.  The 
a  ted  to  allow  the  air  or  gas  to  escape  from  the 
1. >\vered  to  allow  any  fluid  contents  to  siphon  off. 
the  solution,  warmed  to  loo  or  no  degrees  F., 
to  the  stomach  and  then  allowed  to  siphon  off  by 
oL  aiul  tbis  process  repeated  until  the  water  runs 
\  few  ounces  of  water  may  be  left  in  the  stomach 
retainedp   In  removing  the  tube  it  should  be 
■iinnh  and  finger  to  prevent  dribbling,  and  with- 
voiTiitinp:  will  follow. 

reed  feeding  through  the  stomach  tube.    It  is 
unner  as  lavage,  and  usually  after  a  preliminary 
i\  food*  partially  predigested  if  desired,  being 
The  tube  should  be  pinched  and  rapidly  re- 
>uih  held  open  for  a  moment  to  prevent  gagging, 
rgitated,  more  can  be  introduced  at  once.  Nasal 
the  same  way,  excepting  that  the  tube  is  passed 
It  has  the  advantage  of  avoiding  gagging.  It 
cases  of  injury  or  operation  upon  the  mouth  or 
lods,  one  or  the  other,  are  useful  whenever,  for 
hild  cannot  or  will  not  swallow  food,  as  after 
ation,  fracture  or  tumour  of  jaws,  hare-Hp,  cleft 
.    Both  the  stomach  washing  and  the  forced  feed- 
a!id  in  constant  use  among  pediatrists.  Rectal 
orted  to  in  older  children,  almost  the  same  as  in 
ants  ftff  bowel  soon  becomes  irritated,  and,  after 
ect«  ^Im  «fiema. 

Y,  QROWTH,  AND  DEVELOPMENT 

nf  twmtfc,"  says  Guersant,  "  that  at  the  moment 
f  tlie  operation  on  children  the  task  claims  from 
:ist  exact  knowledge  of  anatomy,  for,  the  region 
t  and  the  spaces  smaller,  we  are  often  obliged  to 
and  to  pve  them  only  such  dimensions  as  are 
\\   The  neck  of  a  child  of  two  years,  for  exam- 
acheolomy  is  to  be  performed,  does  not  allow  of 
action  as  in  the  adult.    The  incision  of  the  peri- 
cif  tlie  same  age  demands  more  care  on  the  part 
the  pcrfssrmance  of  lithotomy.    We  should,  in 
suaded  of  a  fact,  of  which  many  persons  seem 
rations  arc  more  difficult  in  children  than  at  a 
c  '   These  words  of  a  famous  surgeon  are  true, 
f  the  msdl  size  of  the  anatomical  parts  in  chil- 
f  man^  p^uliarities  in  their  anatomy  with  which 
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it  is  necessary  to  be  familiar.  But  these  differences  and  peculiari- 
ties undergo  continual  changes  with  the  development  and  growth 
of  the  child,  and  cannot  be  adequately  described  in  a  general  way. 
They  will  be  presented  when  we  come  to  deal  with  particular 
organs  or  regions  as  they  appear  at  the  age  and  stage  of  develop- 
ment most  likely  to  need  the  surgeon.  However,  it  may  be  ob- 
served that  all  through  infancy  and  childhood  the  skin  is  softer, 
smoother,  and  freer  from  rugosities  and  wrinkles  than  in  the  adult ; 
and  that  the  subcutaneous  cushion  of  fat  is  thicker  and  of  lighter 
hue,  and  gives  a  more  rounded  outline  to  the  figure.  But  fat  is  not 
found  abundantly  packed  about  the  internal  organs  nor  padding 
the  omentum  of  the  child.  The  fascix  and  aponeuroses  are  well 
developed  at  an  early  age,  but  are  more  delicate  than  in  the  adult, 
and  stretch  and  yield  more  readily  to  force.  Therefore  the  fasciae 
do  not  so  certainly,  as  in  the  adult  subject,  determine  the  course 
of  a  burrowing  abscess.  The  muscles  are  not  only  smaller,  but 
their  tissues  are  softer,  and  this,  together  with  their  lack  of  inner- 
vation, renders  them  weaker  in  proportion  to  their  size  than  in  the 
adult.  The  bones  of  the  child  are  much  less  firm,  but  more  elastic, 
and  the  periosteum  thicker  and  more  vascular  and  much  more  easily 
peeled  from  the  bone  and  more  closely  attached  to  the  epiphysial 
cartilage  than  in  later  life.  All  the  blood-vessels  are  larger  in  pro- 
portion in  the  child  than  the  structures  they  supply  or  drain.  The 
superior  development  of  the  vascular  system  over  other  systems — 
for  instance,  the  respiratory,  the  muscular,  and  the  digestive — is 
most  noticeable  at  or  soon  after  birth.  As  development  and  growth 
proceed  the  respiratory  system  becomes  more  able  for  its  duties, 
the  digestive  system  is  completed  by  the  addition  of  the  teeth  and 
the  elaboration  of  its  glandular  structures,  by  various  modifications 
in  its  tissues  and  in  its  forms  and  their  relation  to  other  anatomical 
parts.  The  locomotor  and  prehensile  apparatus  not  being  requisite 
to  early  life  in  the  present  environment  of  human  offspring,  are 
slower  to  develop.  The  brain,  after  waiting  for  the  development 
of  the  vascular,  tlie  respiratory,  and  the  digestive  systems,  proceeds 
rapidly  up  to  the  seventh  year.  The  nerves  are  of  large  size  in 
the  child  in  proportion  to  the  structures  they  innervate,  but  their 
large  size  does  not  indicate  great  force,  for  the  nerve  centers  are 
not  completely  developed.  Lastly,  the  generative  organs  remain  in 
a  comparatively  undeveloped  state  until  puberty  approaches,  when 
they,  together  with  all  the  structures  derived  from  the  epiblast,  in- 
cluding neoplasms  when  present,  display  a  great  impulse  of  develop- 
ment. 

The  delicacy  and  softness  of  all  the  tissues  in  the  young  makes 
them  liable  to  extensive  injury  in  case  of  violence,  and  also  more  apt 
to  tear  out  under  undue  ten3ion  of  the  surgeon's  sutures,  or  tp  cut 
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It VI  res  be  too  tightly  drawn  in  tying.   This  softness 
|m  he  borne  in  mind  when  applying  a  tourniquet, 
taxisp  when  reducing  dislocations  or  fractures, 
|r  or  employing  force  for  any  purpose,  even  when 

*i  a  woutkI  or  exploring  a  cavity. 
|u  sLirg^eon's  observation  of  the  growing  child  to 
.:isurements  from  the  artist.   The  ideal  figure  of 
iLrtistic  ideals  are  copied  from  the  most  perfect 
Ipi'cies)  is  eight  heads  tall.  That  is,  the  whole  fig- 
jto  sole,  is  eight  times  the  distance  from  the  level 
luatl  to  the  level  of  the  chin;  and  the  central  point 
In  the  ittfant  at  birth  the  whole  figure  is  four 
lie  point  midway  between  the  crown  and  sole  is 
Itwn  lo  I  wo  and  a  half  years  old  (the  end  of  the 
|,  the  completion  of  the  first  dentition)  the  child 
Is  tall.  At  four  to  five  years  its  head  is  one-sixth 
pi.    After  the  sixth  year  (the  point  when  child- 
voulli),  growth  in  height  proceeds  more  slowly, 
liiuil  the  fourteenth  year  that  the  figure  is  seven 
J\  hile,  owing  to  the  greater  proportionate  growth  of 
the  figure,  especially  of  the  extremities,  the  cen- 
Jually  traveled  downward  from  the  umbilicus  and 
Is  pubis.    During  adolescence — that  is,  from  pu- 
Jte  development — the  figure  grows  about  one  head 
|ult        m  attained. 

prdt^si^  has  long  recognized  the  existence  of 
fti  height,  weight,  and  bodily  and  mental  develop- 
ferent  infants  and  children  of  the  same  chrono- 
be  differences  are  not  merely  because  of  sex ;  they 
Id's  anatomy,  physiology,  and  to  mental  and  moral 
Id  they  obtain  at  all  ages  throughout  the  period  of 
In.  adult.    In  other  words,  the  chronological  age 
j.f  means  indicates  accurately  his  or  her  age  from 
physiolpgfical  point  of  view.    In  the  words  of 
I  contrihntions  have  recently  drawn  attention  anew 
[it  h  vastly  more  important  for  us  to  know  how 
eloped,  and  what  he  is,  than  to  know  merely  how 
Im^nths  he  has  lived,  although  the  latter  fact  will 
I  live  stgntficance,"  and  he  formulates  the  proposi- 
l^ical  ^gti  .4iould  be  taken  as  a  basis  of  all  record 
]  l>i.'da^^ugicaK  social,  ethical,  or  medical  treatment 
zh  has  recently  ^  presented  studies  looking  toward 
f  an  index  of  anatomical  or  physiological  age, 

L  Se^Ap  Oil,  .Children,  Am.  Med.  Assoc.,  Chicago,  June, 
■ "  Liirjllg  ^J^omy  and  Pathology,"  1910,  p.  49  ct  seq. 
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Table  Showing  Average  Weight,  Height,  and  Circumference 
OF  THE  Head  and  Chest  from  Birth  to  the 
Sixteenth  Year.  (Boas.) 

wkioht      height      chest  head 

AGE  SEX 
Birth  


6  mos. 


i8  mos. 


2  years. 


3  years. 


4  years. 


5  years. 

6  years. 

7  years. 

8  years. 


9  years. 


lo  years. 


II  years. 


12  years. 


13  years.. 


14  years. 


15  years.. 


j6  years. 


(Girls. 


(Girls. 
J  Boys. 


Girls. 


Boys  

Girls. . . . 
Boys. .  ^. 
Girls. . . . 


Boys. 
Girls. 


(  Boys 
\  Girls 

I  B9ys 


Girls. 


J  Boys   66.6 

I  Girls.... 


(Girls. 


(  Boys 
(Girls 

I  Boys 


Girls. 


I  Boys 


Girls. 


Pounds 

Kilos 

Inches 

Cm. 

Inches 

Cm. 

Inches 

Cm. 

7.55 
7.16 

3-43 
3.26 

20.6 
ao.5 

52.S 
52.2 

13.4 
13.0 

34.2 
33.2 

13-9 
13.5 

35.5 
34-5 

16.0 
15.5 

7.26 
7.03 

25.4 
25.0 

64.8 
63.6 

16.5 
16. 1 

42.0 
41.0 

17.0 
16.6 

43.5 
42.2 

20.5 
19.8 

9.29 
8.84 

29.0 
28.7 

73.8 
73-2 

18.0 
17.4 

45.9 
44-4 

18.0 
17.6 

45.9 
44.6 

22.8 
22.0 

10.35 
9.98 

30.0 
29.7 

76.3 
75.6 

18.5 
18.0 

47.1 
45.9 

18.5 
18.0 

47.1 
45.9 

26.S 

255 

12.02 
11.56 

32.5 
32.5 

82.8 
82.8 

19.0 
18.5 

48.4 
47.0 

18.9 
18.6 

48.2 
47.2 

31.2 
30.0 

14.14 
1360 

35.0 
35.0 

89.1 
89.1 

20.1 
19.8 

51. 1 
50.5 

193 
19.0 

49.0 
48.4 

35.0 
34-0 

15.87 
15.41 

38.0 
38.0 

96.7 
96.7 

20.7 
20.5 

52.8 
52.2 

19.7 
19.5 

50.3 
49.6 

41.2 
39-8 
45.1 
43-8 

18.71 
18.06 
20.48 
19.87 

41.7 
41.4 
44.1 
43-6 

106.0 
105.3 
1 12.0 
110.9 

21.5 
21.0 
23.2 
22.8 

548 
53.5 
59  I 
58.3 

20.5 
20.2 

52.2 
51.3 

49-5 

22.44 
21.78 

46.2 
45.9 

1 17.4 
1 16.7 

237 
23.3 

60.6 
59.5 

.... 

54.5 
52.9 

24.70 
24.01 

48.2 
48.0 

122.3 
1 22. 1 

24.4 
23.8 

62.2 
60.8 

60.0 
57.5 

26.58 
26.10 

50.1 
49.6 

127.2 
126.0 

25. 1 
24.5 

63  9 
62.5 

66.6 
64.1 

29.07 

51.8 

T  10  f\ 
I3I.5 

247 

6c  6 

63.0 

21 .0 
20.7 

52.8 

72.4 
70.3 

32.83 
31.87 

54.0 
53.8 

137.2 
136.6 

26.4 
25.8 

67.2 

65.8 

79.8 
81.4 

36.21 
36.90 

55.8 
57.1 

141.7 
145.2 

27.0 
26.8 

68.8 
68.3 

88.3 
91.2 

4O.OJ. 
41.36 

58.2 
58.7 

147.7 
149.2 

27.7 
28.0 

70.6 
71.3 

99-3 
100.3 

4503 
45.50 

61.0 
60.3 

I55.I 
153.2 

28.8 
29.2 

73.3 
74.1 

110.8 
108.4 

50.26 
49.17 

63.0 
61.4 

159.9 
155.9 

30.0 
30.3 

76.6 
76.8 

21.8 
21.5 

55-5 
54-8 

123.7 
1 130 

56.09 
51.24 

65.6 
61.7 

166.5 
156.7 

31.2 
30.8 

79.2 
78.8 
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veloptnent  of  the  wrist  joint,  the  appearance  of 
fication  in  the  unciform  bone,  the  epiphysis  of  the 

dius»  the  cuneiform,  the  semilunar,  etc.  Whether 
hat  the  entire  anatomy  of  the  child  and  the  stage 
nt  of  its  circulatory  and  digestive  systems  and 

,  of  all  its  bodily  and  mental  organs  and  func- 
to  and  can  be  determined  by  the  state  of  one 

U  the  epiphyses  or  all  the  connective  tissues,  re- 

stations  *  upon  200  subjects  varying  in  age  from 
cence,  and  in  mental  capacity  from  idocy  to 
the  belief  that  the  ossification  of  the  wrist  of  an 
n  exstct  index  of  the  state  of  ossification  of  the 
keletoti.   That  while  age,  height,  and  weight  in- 
wiili  advance  in  carpal  ossification  there  are  so 
ound,  in  both  sexes,  as  to  make  classification  by 
ipracticablc  for  regulating  the  life  of  the  child, 
lo  relation  between  degree  of  carpal  development 
i\(L    The  relation  between  the  stages  of  puberty 
al  ossification  is  too  indefinite  to  be  used  as  an 
ic  devdQ^incnt.    Carpal  development  when  ob- 
'  and  TOUsidered  with  other  factors  may  aid  in 
dity  of  growth  of  the  skeleton, 
that  take  place  in  the  child  at  puberty  are  well 
ntian.   Ctampton's  tables  ^  show  that  at  charac- 
xiially  mature  are  more  than  33  per  cent,  heavier, 
.  and  33  per  cent,  stronger  than  the  immature, 
of  the  physical  and  mental  organization  at  this 
sed  morbidity  without  increased  mortality — 
xhiniS  fqr  the  surgeon. 

tions  of  the  idea  of  considering  anatomical  or 
er  than  chronological,  age,  are  more  needed  in 
,  m&  economic  studies,  where  they  have  been 
cy  are  in  medical  or  surgical  lines,  where  the 
e  has  been  studied  with  relation  to  normal  devel- 
mection  with  achondroplasia,  cretinism,  rachitis, 
coaditions  of  faulty  development  or  disease,  as 

n  the  study  of  the  development  of  the  joints  and 
possess  special  interest  on  account  of  frequent 
es  of  these  structures  and  the  definite  relationhip 
omical  and  physiological  structure  and  condition 
leal  proc^es. 

IL  Al9t  Joiff.  Diseases  of  Children,  Vol.  i,  No.  2,  Feb., 
»  *  Pediatrics,  June,  1908, 


CHAPTER  II 


GENERAL   SURGICAL   PATHOLOGY   OF  THE 
DEVELOPING  PERIOD 

Malformations — Giantism — Acromegaly  —  Achondroplasia  — 
Tumors  in  Infancy  and  Childhood — Retention  Cysts. 

The  departures  from  the  normal  state  which  may  appropriately 
be  considered  in  a  treatise  on  pediatric  surgery  may  be  divided,  from 
the  clinical  standpoint,  into  three  classes.^  In  the  first  class  may  be 
placed  all  those  abnormal  conditions  which  are  found  exclusively 
in  children.  To  this  class  belong  the  congenital  malformations,  the 
obstetrical  injuries,  including  meningeal  hemorrhage  and  Erb's  and 
facial  paralyses,  dislocations,  cranial  and  other  fractures,  the  early 
evidences  of  hereditary  syphilis,  separation  of  the  epiphyses ;  croup, 
with  its  frequent  demand  for  aeroporotomy ;  rickets,  with  its  numer- 
ous deformities  requiring  surgical  attention ;  eneuresis,  pyloric  sten- 
osis of  infants,  hydrocephalus,  cancrum  oris  and  noma,  certain  her- 
nias and  hydroceles,  and  certain  varieties  of  tumor.  In  the  second 
class  may  be  placed  all  those  surgical  affections  which,  although 
not  found  exclusively  in  children,  practically  belong  to  the  surgical 
diseases  of  childhood  because  of  their  far  greater  frequency  at  this 
time  of  life.  To  this  class  belong  hemophilia,  intussusception,  pro- 
lapse of  the  rectum,  hip-joint  disease,  tubercular  dactylitis,  post- 
nasal adenoids,  enlarged  tonsils,  foreign  bodies  in  the  nose  and  ear, 
and  cervical  adenitis. 

If,  now,  we  include  in  the  third  class  all  those  diseases  which, 
when  occurring  in  the  child,  present  different  phenomena,  run  a 
different  course,  reach  a  different  termination,  or  react  differently 
to  treatment  from  the  same  diseases  when  occurring  in  the  adult, 
we  will  find  upon  our  list  not  only  the  fractures  and  dislocations 
and  empyema,  but  the  infections  and  nearly  the  whole  list  of  surgi- 
cal ailments,  even  if  we  do  not  mention  orthopedic  cases  and  numer- 
ous eye  and  skin  affections  which  properly  should  be  included. 

Obviously,  if  I  were  to  endeavor  to  assort  into  a  pathological 
classification  and  to  trace  the  structural  and  functional  changes  pre- 
sented in  all  these  abnormal  states  and  to  compare  them  in  their 
resemblances  and  in  their  differences  with  like  states  when  there 

^This  classification  was  suggested  to  me  by  the  perusal  of  T. 
Holmes. 
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in  the  fully  developed  organism,  this  chapter  and 
xtcrul  to  inordinate  size.  It  must  suffice  for  the 
Q  ]jrcsent  a  brief  account  of  the  more  common 
(Wf  ^  their  phases  in  relation  to  surgical  pedi- 

MALFORMATIONS 

s  ina/  take  their  origin  in  an  error  of  develop- 
vo  Ssdf ,  or  in  some  fault  of  its  environment  dur- 
ifc.  In  some  instances  of  the  first  class  of  cases 
niore  remote  than  the  individual  embryo,  having 
til  (J  ovum  or  spermatozoon  and  communicated 
crious  force  of  heredity  or  the  laws  of  reversion 
onspicuous  instances  of  inherent  error  of  develop- 
tcd  malformations  occurring  through  failure  in 
ral  arches  of  the  head  and  face  and  the  dorsal  and 
ulting  in  hare-lip  and  cleft  palate,  extroversion  of 
spadi^,  epispadias,  exomphalos,  branchial  fistulas, 
e  of  the  cases  of  cranial  meningocele  and  spina 
il  11  nperf orations  and  malformations  of  pharynx 
nifestly  belong  to  the  same  general  class.  Here, 
cases  of  fetal  inclusion,  supernumerary  limbs,  as 
riylism,  the  dermoid  growths;  at  least  some  of 
€ncy  of  limbs,  club-foot  and  hand,  and  of  syndac- 
lies  of  the  muscular  system,  transposition  of 

d  tliss,  in  which  malformation  was  acquired  by 
idings  during  the  formative  period,  are  the  cases 
iputations  of  limbs  or  digits,  and  constrictions  by 
tli>inrhons  of  parts  caused  by  pressure,  as  in  at 
cases  of  clubfoot  and  of  genu-extrorsum  and  the 
^  or  suppression  of  a  limb  or  a  part,  such  as  the 
radius  or  ulna,  causing  clubhand.  Of  the  causa- 
he  majority  of  cases  of  clubfoot  and  many  other 

is  at  present  no  satisfactory  explanation, 
of  this  subject  will  be  touched  upon  in  the  section 
lie  chapter  on  Tumor  Growth, 
tn  descriptive  of  the  malformations  has  sometimes 
'^itig  them  in  three  classes,  according  to  whether 
cess  of  development,  (b)  deficiency  of  develop- 
tnrtion  of  parts.  Such  a  grouping  need  not  be 
ut  a  description  of  such  malformations  as  have  a 

as  well  as  a  pathological,  interest  will  be  pre- 

GIANTISM 

tttl^st  with  the  normal  growth  and  development 
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are  those  rare  conditions  in  which  gigantic  growth  takes  place. 
This  may  be  general  or  partial — that  is,  it  may  affect  the  entire  indi- 
vidual, or  only  certain  parts.  General  giant  growth,  which  is  sym- 
metrical and  complete,  is  very  rare.  In  most  cases  the  increased 
size  is  mainly  due  to  increased  length  of  the  long  bones.  There  is 
often  knock-knee,  or  infantilism — usually  a  head  of  only  average 
size,  with  very  ordinary  intelligence,  and  various  stigmata  of  degen- 
eration. The  giant  growth  usually  commences  about  puberty. 
Occasionally  supernumerary  organs,  accessory  ribs,  etc.,  are  asso- 
ciated with  general  giantism. 

ACROMEdALY 

Acromegaly,  or  Marie's  disease,  is  closely  allied  to  giantism. 
It  presents  giant  growth  of  hands  or  feet,  and  sometimes  also  of 
the  forearms  and  legs,  or  of  some  of  the  bones  of  the  face,  espe- 
cially the  lower  jaw  and  the  bridge  of  the  nose.  In  the  extremities 
the  overgrowth  of  the  bones  is  not  as  great  in  proportion  as  that 
of  the  soft  parts.  A  marked  peculiarity,  and  one  which  distin- 
guishes acromegaly  from  giantism,  is  that  the  joint  spaces  are  very 
wide.  Osteophytes  are  apt  to  appear  in  the  neighborhood  of  the 
joints.  Of  the  special  sense  organs  the  eye  suffers  most  in  acro- 
megaly. Pressure  on  the  chiasm  produces  optic  neuritis,  exophthal- 
mos, and  narrowing  of  the  vision  fields,  the  degree  of  impairment 
varying  with  the  amount  of  pressure,  which  may  result  in  complete 
blindness.  Enlargement  of  the  pituitary  body  and  disease  of  the 
thyroid  are  reported  in  connection  with  acromegaly,  but  the  pathol- 
ogy of  the  condition  is  obscure.  It  is  not  to  be  confounded  with 
elephantiasis,  nor  with  enlargements  in  connection  with  the  lym- 
phatic or  the  vascular  systems.  Hemihypertrophy  of  the  body  or 
of  other  parts  has  been  described.  (6) 

ACHONDROPLASIA 

Strikingly  different  from  the  condition  of  giantism  is  achon- 
droplasia, also  called  chondro-dystropliia  fetalis,  and,  unfortu- 
nately, fetal  rickets.  It  should  not  be  confused  with  rickets,  nor 
yet  with  hydrocephalus,  nor  cretinism.  As  its  name  indicates,  it 
is  a  disorder  of  cartilage  growth.  This  affects  the  primary  carti- 
lage, which  should  begin  ossification  early,  but  causes  early  cessa- 
tion in  its  growth  and  a  premature  ossification.  It  docs  not  affect 
those  cartilages  which  normally  remain  cartilaginous  until  late  in 
fetal  life,  and  it  does  not  affect  those  parts  of  the  skeleton  which 
are  developed  in  membrane.  Thus  the  vertebrae  and  the  flat  bones 
escape,  while  the  long  bones  and  the  base  of  the  skull  are  dwarfed. 
The  bones  of  the  extremities  never  attain  length,  but  grow  in  thick- 
ness and  flare  widely  and  abruptly  at  the  joints.   They  do  not  bow 
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in  rickets  the  flaring  is  gradual.   The  dwarfing 
le  skull,  with  continued  growth  of  the  vault,  pro- 
If  depresffion  in  the  region  of  the  eyes  and  bridge 
|the  expanded  and  overhanging  forehead  character- 
3US  dwarfs.  At  birth  the  upper  and  lower  extrem- 
|rt,  perliaps  less  than  half  the  normal  length;  while 
maybe  an  inch  or  two  larger  than  normal,  and 
|e  so  on  account  of  its  peculiar  shape.   The  belly 
skin  lias  the  appearance  of  being  altogether  too 
|fol<ls  at  the  flexures  of  the  extremities.   The  fin- 
|f  nearly  equal  length  and  each  bent  slightly  out- 
giyi]a|[  the  so-called  "  trident  hand."  The  infant 
or  tmf^  die  soon,  or  may  survive  and  even  live 
I  rally  the  babe  develops  slowly,  both  physically  and 
on  is  late,  closure  of  the  fontanel  especially  late, 
|  in  tl)      fifth  year.   Walking  is  delayed  until  the 
I  ! .    I  be  muscles  appear  weak  and  the  tendons 
^\   Laiur,  bowing  of  the  long  bones  may  appear, 
niu-onlar  strength  may  be  developed.  The  men- 
|iaiiis  backward,  but  not  idiotic.    Dwarfs  of  this 
rly  ofteil  employed  as  court  jesters,  on  account  of 
ance  and  usual  amiable  humor.   The  adults  have 
Jwer,    Achondroplasia  is  not  regarded  as  a  trans- 
In  case  of  pregnancy  of  a  woman  thus  afflicted, 
is  usually  necessary.    No  treatment  for  achon- 

RS  in  INFANCY  AND  CHILDHOOD 

t  deny  the  possibility  that  some  infectious  agents 
es  as  yet  unknown  may  be  the  causes,  primary  or 
tain  fotms  of  tumor,  although  the  proof  of  either 
las  not  yet  been  produced.  Neither  need  one  repu- 
i)(  \  ire  how  and  his  followers  that  without  unus- 
ric  tumors  never  would  come  into  existence,  and 
pid  change  from  benign  to  malignant,  although  it 
at  there  must  be  a  predisposing  condition  of  the 
hicli  jieltrmines  their  peculiar  behavior  when  the 
ed. 

one  reftise  to  believe  if  proof  were  adduced  that 
nnns  infection  or  a  toxemia  produced  within  the 
e  abnormal  cell-multiplication,  which  results  in  a 

I  this  section  a  modification  of  Cohnheim's  classi- 
and  definitions  resulting  from  it,  it  is  not  assumed 
I'f  tutsior  formation  through  defective  develpment 
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satisfactorily  explains  all  varieties  of  tumor,  nor  why,  after  lying 
dormant  during  a  long  time,  embryonal  rests  proceed  to  proliferate. 

There  is  no  explanation  or  theory,  neither  among  those  purely 
speculative  nor  among  those  deduced  from  experiment  or  clinical 
or  laboratory  study,  which  is  satisfactory  and  applicable  to  all  cases, 
and  consequently  there  is  no  satisfactory  classification. 

Certain  it  appears  that  Cohnheim's  theory  not  only  contains  a 
good  deal  of  truth,  but  that  it  lends  itself  well  to  the  classification 
and  description  necessary  in  the  teaching  of  science. 

I  know  of  no  recorded  observations  more  interesting  and 
instructive,  more  illuminating  to  the  subject,  than  those  of  Cohn- 
heim  and  Maas  with  periosteal  grafts.  Small  bits  of  periosteal  tis- 
sues were  set  adrift  in  the  jugular  veins  of  animals.  At  intervals 
of  weeks  or  months  later  the  animals  were  killed  and  the  experi- 
menters found,  as  they  had  expected,  that  the  grafts  had  lodged  as 
emboli  in  the  smaller  branches  of  the  pulmonary  artery  and  had,  true 
to  their  inherent  genetic  nature,  produced  bone.  The  size  of  each 
piece  of  bone  was  limited  to  the  size  of  the  lumen  of  the  vessel  in 
which  the  graft  was  lodged,  and  when  sufficient  time  had  elapsed 
the  bone  was  entirely  removed  by  absorption.  Leopold,  working 
with  Cohnheim,  made  observations  equally  valuable.  They  placed 
grafts  of  mature  tissue  in  the  anterior  chamber  of  the  eye  and  peri- 
toneal cavity  of  rabbits  and  noted  the  time  of  their  growth  to  ma- 
turity and  their  subsequent  removal  by  absorption.  They  also 
found  that  embryonic  tissue  taken  from  fetuses  and  transplanted  in 
the  same  way  showed  remarkable  vitality  and  power  of  growth — 
very  much  greater  than  that  of  mature  tissue.  Grafts  of  fetal  car- 
tilage increased  two  or  three  hundred  per  cent,  becoming  minia- 
ture enchondromata,  and  resisted  the  absorptive  processes  of  the 
surrounding  tissues  for  several  months. 

These  experiments  demonstrate  the  genetic  fidelity  of  cells, 
the  astonishing  vital  force  in  embr>'onic  cells,  and  also  they  show 
the  important  fact  of  a  physiological  resistance  which  normal  cells 
possess  against  the  encroachment  of  abnormal  growths. 

It  is  easy,  after  following  the  steps  of  these  experiments,  to 
form  a  mental  picture  of  a  matrix  of  superfluous  embryonic  cells 
belonging  to  the  epiblast  or  the  hypoblast  or  the  mesoblast,  and 
either  remaining  in  their  proper  situation  or  accidentally  trans- 
planted during  the  arrangement  of  the  folds  of  the  blastodermic 
layers — ^but  arrested  in  their  development  and  lying  dormant,  while 
the  cells  all  around  them  continue  active  and  go  on  with  the  devel- 
opment of  the  individual. 

A  tumor  is  a  localized  erratic  growth  from  just  such  an 
arrested  matrix  of  embryonic  cells  or  degenerate  cells.  It  differs 
from  an  hypertrophy  in  that  the  latter  is  a  numerical  increase  of 


aiiitainmg  the  structure  and  shape  of  the  type  of 

I  ;ifi\jcted.  It  differs  from  inflammatory  enlarge- 
latter  results  from  the  presence  of  pathogenic 

r  toxins  and  is  the  effect  of  such  agents  upon  ma- 

f  the  subject  of  tumors  one  is  obliged  to  bear  also 
ct  of  retention  cysts.  It  is  perhaps  as  difficult  to 
e  of  them  structurally  as  clinically  from  true 
e  not  true  tumors.  Retention  cysts  are  produced 
the  natural  outlet  of  a  gland,  causing  retention  of 
crciiu!!,  and  changes  in  the  wall  of  the  obstructed 
inies  ui  the  adjacent  tissues,  by  the  dilatation  and 

to  the  pathologists  to  decide  whether  the  matrix 
liom  which  the  tumor  springs  is  always  of  fetal 

post-natal — ^produced  by  mature  cells  not  capable 
of  a  higher  type — but  producing  degenerate  cells, 

lal  development  or  of  the  reproduction  of  cells  of 

ed  that  the  cell-type  and  structure  of  a  tumor 
germinal  layer  from  which  its  matrix  is  derived, 
that  the  character  of  the  tumor  depends  not  only 

It  upon  the  stage  at  which  its  embryonic  cells  were 

aiion  of  tumors  which  adheres  most  strictly  to 
e  p:?rnunal  layers  is  that  of  Senn,^  who  exceeds 
-inci  application  of  this  theory,  and  whose  classi- 
ncrii  of  covering  the  ground  in  a  comprehensive 
le  manner. 

ow  the  varieties  of  tumor  found  in  infants  and 
begin  with  the  Fibroma. 

lie&e  benign  tumors,  the  type  of  the  connective 

II  r  anywhere  that  there  is  connective  tissue.  Pig- 
fthr  iiiata  and  are  usually  congenital.  They  are 
chan^  into  sarcoma  or  carcinoma.  Fibromata 
d  in  one  variety  extremely  painful;  or  may  be 

ar  hy  hundreds  as  small,  painless,  movable  nodules 
tissue  immediately  beneath  the  skin,  or  as  shotty 
g  the  nerve  trunks. 

c  sometimes  found  growing  in  the  naso-pharynx, 
ot  always,  springing  from  the  fibrous  covering  of 
s  of  the  occipital  bone. 

la  and  fibro-sarcoma  are  not  unusual  in  this 

gy  and  Surgical  Treatment  of  Tumors,"  by  N.  Senn, 
is  gr^tly  indebted  in  the  preparation  of  this  article. 
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region,  almost  always  in  boys  and  young  men  up  to  twenty-five. 
They  are  seldom  seen  under  the  tenth  year. 

Fibromata  may  grow  upon  the  tongue;  or  upon  the  alveolar 
process,  springing  from  the  periosteum  or  from  the  peridental 
membrane  and  called  fibrous  epulis  to  distinguish  them  from  carci- 
noma or  sarcoma  in  the  same  situation.  Fibrous  epulis  is  usually 
small,  dense,  smooth  in  outline,  and  has  a  pedicle  and  may  undergo 
ulceration.  It  bleeds  freely,  and  sometimes,  if  the  operator  cuts 
into  instead  of  around  the  base  of  the  tumor  before  detaching  from 
the  bone,  it  will  bleed  copiously. 

Fibroma  may  come  from  the  connective  tissue  of  the  alveolar 
process  itself  and  require  chisel  or  saw  for  its  removal. 

Fibromatous  tumors  of  the  heart  have  been  reported. 

Keloid,  which  is  a  variety  of  fibroma,  is  occasionally  found  in 
childhood,  and  cases  have  been  reported  as  occurring  congenitally, 
but  it  is  rare  before  puberty.  Vaccination  scars  and  pierced  ears 
are  sometimes  the  site  of  keloid. 

Etiology. — Fibromata  (including  sub- varieties  keloids  and 
desmoids)  are  among  those  tumors  apparently  caused  by  irritation 
or  trauma,  and  are,  perhaps  for  that  reason,  less  frequently  found 
in  infancy  or  childhood  than  in  adult  life  up  to  thirty-five  or  forty 
years.  However,  as  has  been  said,  they  do  occur  even  congenitally, 
either  alone  or  in  combination  with  adenoma,  lipoma,  or  angioma. 
According  to  Virchow,  there  may  be  an  hereditary  tendency  to 
fibroma. 

Symptoms  and  Diagnosis. — It  takes  its  origin  in  mesoblastic 
tissues.  It  is  smooth  in  outline  and  movable,  being  encapsulated. 
It  is  slow  of  growth.  The  more  rapidly  growing  and  more  vas- 
cular uterine  fibroma  is  not  a  tumor  of  childhood.  Fibroma  is 
painless  unless  connected  with  a  nerve  or  pressing  upon  it  or  in- 
flamed. It  is  less  apt  to  ulcerate  than  papilloma.  The  skin  cover- 
ing a  superficial  fibroma  is  more  apt  to  be  stretched  smooth  and 
thin,  atrophied,  than  the  covering  of  a  papilloma.  In  the  latter  the 
skin  grows  with  the  tumor. 

Prognosis. — ^The  amount  of  danger  from  fibroma  varies  with 
its  location,  as  tb  whether  it  presses  upon  an  important  organ  or 
occludes  a  passage.  Another  source  of  danger  is  its  liability  to 
undergo  a  change  into  a  sarcoma,  especially  if  irritated  or  wounded. 
Keloid  is  apt  to  return  even  if  removed,  and  fibroid  polypus  may 
return. 

Treatment. — Easily  accessible  fibroma  should  always  be  re- 
moved, on  account  of  the  danger  of  the  transition  to  sarcoma.  In 
fibroma  of  internal  organs  the  risk  of  operation  has  to  be  considered 
and  may  make  it  more  prudent  to  refrain  from  operation.  But  if 
the  location  is  not  extemely  dangerous  the  tumor  should  be 
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removed.  Being  encapsulated,  it  should  be  enucleated,  but  if  ulcer- 
ated or  adherent,  as  a  result  of  inflammation,  it  should  be  excised. 

Myxoma. — Myxoma  may  be  congenital,  but  most  often 
appears  as  a  red,  pea-sized  or  cherry-sized  growth  at  the  umbilicus 
of  the  infant,  the  so-called  fungus  unibihci  or  polypus, 

A  rather  common  variety  is  polypus  of  the  rectum,  which  is  a 
soft  vascular  myxofibroma.  It  is  attached  to  the  wall  of  the  rectum 
by  a  pedicle,  and  the  pulling  upon  the  pedicle  may  cause  rcflexly 


Fig.  I.  Mvxti'FUjROMA  fiF  rectum,  T!te  tutiior  may  be  located  a  finger 
length  within  the  sphincter;  bttl  h  someiitnes  attached  so  low  and  with 
a  pedicle  so  long  that  it  may  appear  on  I  side. 

great  irritability  of  the  bladder,  and  is  almost  certain  to  cause  fre- 
quent stools,  with  tenesmus,  pain  and  bloody  mucous  discharge* 
The  tumor  may  be  located  a  finger  length  within  the  sphincter, 
but  is  sometimes  situated  so  low  with  a  pedicle  so  long  that  it  may 
appear  outside  during  defecation,  as  seen  in  Fig,  i. 

Some  rectal  polypi  are  adenoinaia,  which  may  be  multiple. 
D'Arcy  Power  does  not  call  any  of  them  myxomata  but  true  adeno- 
mata, consisting  of  Lieberkiihn's  crypts,  grouped  irregularly  in  a 
stroma  of  fibrous  tissue.  But  he  says,  Cystic,  fibrous  and  dennoid 
polypi  occur  as  pathological  curiosities."  Pure  myxomata  occur  as 
polypi  of  the  nasal  cavitieSt  though  not  as  frequently  in  children 
as  from  puberty  on,  usually  following  catarrhal  inflammation  of 
long  standing.  They  are  generally  multiple,  pedunculated  and  trans- 
lucent, swell  in  damp  weather  or  on  taking  fresh  cold. 

Polypi  in  the  auditory  canal  also  occur  following  chronic  in* 
flammation  with  moist  discharge. 

Myxo-Iiponm  will  be  referred  to  under  the  heading  of  lipoma. 
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The  teratomata  often  have  myxomatous  tissue;  and  myxosar- 
coma occurs  but  is  best  classed  with  the  sarcomata. 

Symptoms  and  Diagnosis. — Myxoma  is  much  like  fibroma  in 
its  nature,  and  has  an  even  greater  tendency  to  change  into  sarcoma. 
It  is  soft,  fluctuating,  and  translucent,  and  when  located  on  the  sur- 
face is  small  and  sessile  or  pedunculated.  When  interstitial  in  its 
location  it  may  grow  large.  A  myxoma  grows  slowly,  and  if  it 
takes  on  rapid  growth  should  be  suspected  of  having  changed  to 
sarcoma,  and  specimens  taken  from  its  base  should  be  subjected  to 
microscopic  examination. 

Prognosis. — Pure  myxoma  is  benign,  but  its  liability  to  un- 
dergo sarcomatous  transition  gives  it  a  doubtful  prognosis. 

Treatment. — A  myxoma  should  be  removed.  At  the  um- 
bilical site  the  tumor  may  be  snipped  off  and  the  wound  touched 
with  caustic.  Sometimes  it  is  sufficient  to  ligate  the  pedicle  and 
use  a  drying  powder,  as  oxide  of  zinc.  The  tumor  and  the  moist 
surrounding  surface  will  have  disappeared  in  a  few  days. 

Rectal  polypi  should  be  ligated  through  the  base  and  snipped 
off.  Although  cure  has  resulted  by  avulsion  performed  by  the 
sphincter  ant,  and  in  other  cases  by  the  finger  or  forceps  of  the 
surgeon,  simple  avulsion  is  not  a  good  plan.  Serious  hemorrhage 
has  occurred  from  the  artery  supplying  the  tumor;  and  also 
incomplete  removal  has  been  followed  by  recurrence. 

Nasal  and  aural  polypi  are  removed  by  snare  or  forceps  or 
sharp  spoon.  Here  again  recurrence  may  follow  unless  the  work 
is  thoroughly  done,  the  basal  attachment  being  also  removed  and 
if  possible  the  instrument  followed  by  caustic. 

Lipoma. — Pure  lipoma,  lobulated,  circumscribed,  encapsulated, 
is  a  rare  tumor  in  childhood,  though  it  is  said  to  occur  even 
congenitally ;  but  fatty  tissue,  associated  with  nevus,  with  mus- 
cular, fibrous,  myxomatous,  cartilaginous  or  bony  tissue  or  with 
giantism,  or  with  congenital  sacral  tumors  resembling  spina  bifida, 
are  not  uncommon.  There  may  be  general  hypertrophy  of  fat, 
and  in  cretins  the  peculiar  enlargements  at  the  root  of  the  neck, 
sometimes  called  "  pseudo-lipoma."  Lipoma  is  the  most  innocent 
variety  of  tumor,  being  dangerous  only  from  its  size  or  position. 
Like  the  sucking  pads  of  infancy,  it  does  not  lessen  during  ema- 
ciation due  to  inanition. 

Treatment. — Treatment  of  lipoma  is  excision.  The  treat- 
ment of  combination  tumors  in  which  lipoma  forms  a  part  will 
be  mentioned  under  appropriate  heading.  General  hypertrophy 
of  fat  or  "  lipomatosis,''  and  the  fatty  enlargements  of  cretinism 
have  no  surgical  treatment. 

Encuondroma. — Of  the  innocent  growths  occurring  con- 
genitally or  in  infancy  and  childhood,  enchondromata  are  among 


n.    Clioiidroma  of  bone  almost  always  makes  its 
re  puberty.   Chondroma  in  the  region  of  the  first 
IS  more  apt  to  show  itself  after  puberty.  They 
criosteally,  or  as  frequently  from  the  interior  of 
nes.    A  favorite  site  is  the  phalanges,  which  they 
hey  are  apt  to  be  multiple,  perhaps  affecting  sev- 
fingers  of  one  or  both  hands.   They  may  appear 
nd,  in  the  testicle  or  the  ovary  or  upon  the  cranial 

mduciice  is  evident  in  some  cases,  trauma  plays  an 
m  exciting  the  growth  of  the  chondromatous 
rachitic  condition  predisposes  toward  if  it  does 
uce  cartilaginous  tumors  of  bone.  Enchondro- 
iiless  cystic  on  the  surface;  and  painless  unless 
rve.   They  usually  grow  steadily,  and  slowly  but 
rapid  in  growth,  simulating  malignancy  in  their 
in  the  noted  case,  reported  by  Paget,  of  a  little 
ichonciroina  of  the  upper  two-thirds  of  the  tibia 
circumference  of  two  feet  in  eighteen  months, 
grow^  and  being  multiple  help  to  distinguish 
m  osteo-sarcoma.    When  unmixed,  enchondroma 
A  strong  steel  needle  may  help  to  distinguish 
o  which  it  can  be  thrust,  from  osteoma,  which 
poti  its  surface. 
SIS  in  pure  enchondroma  is  favorable  while  it  re- 
its  liability  to  transition  into  sarcoma  should  be 

of  bone  usually  ceases  to  increase  when  the  skele- 
its  growth,  but  it  may,  when  situated  at  the  epi- 
scrlously  impair  joint  motion, 
removal  may  prove  a  very  troublesome  matter  by 
oint.    A  pedunculated  tumor  can  be  extirpated; 

the  whole  thickness  of  the  shaft  of  a  long  bone  it 
ed  without  amputation.    Enchondromata  spring- 

crior  of  long  bones  must  be  removed  from  their 

nay  recur. 

a  <if  itie  parotid  gland  may,  after  attaining  a 

ase  to  g«ow.   Its  proper  treatment  is  enucleation. 

taken  to  remove  all  the  tumor  and  to  avoid  injur- 
ia 1  lurve  or  the  duct  of  the  gland. 

londroiiia  of  the  testicle  or  ovary  may  be  removed, 

trattoti  ^  ovariotomy  is  indicated. 
Ti  osteoma  is  a  tumor  composed  of  osseous  tissue 
Irt  cufupact  or  cancellous.    It  is  generally  com- 
US  boni  covered  with  chrondromatous  or  myxo- 
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chondromatous  tissue.  Osteomata  occur  frequently  in  childhood, 
the  time  when  bone  growth  is  very  active;  and  they  often  spring 
from  near  the  epiphyseal  line,  the  point  of  greatest  activity  in  the 
bone  growth. 

There  is  much  resemblance  between  the  osteoma  and  the  en- 
chondroma  and  frequent  mixtures  and  transitions  occur.  The 
osteoma,  like  the  enchondroma,  is  hard  to  distinguish  from  inflam- 
matory growth.  It  shows  hereditary  influence  or  a  predisposing 
cause,  may  follow  irritation  or  traumatism,  is  painless,  apt  to  be 
multiple,  slow  of  growth  and  may  stop  growing  when  the  young 
patient  has  arrived  at  his  full  stature.  Osteoma  may  be  symmetri- 
cal on  the  two  sides,  different  members  of  the  same  family  or 
different  generations  may  have  the  same  bones  aflfected.  They 
spring  from  either  bone  or  cartilage  or  connective  tissue  near 
bone,  or  other  connective  tissue  or  serous  membrane,  or  testicle 
or  parotid.  A  favorite  site  is  the  upper  epiphyseal  line  of  the 
humerus. 

Pure  osteomata  are  innocent  and  do  not  produce  metastasis, 
but  may  require  removal  if  they  cause  pain  or  interfere  with  joint 
motion.    Whes  thoroughly  removed  they  do  not  recur. 

Myoma. — Rhabdomyoma  (composed  of  striated  muscular 
fibers)  is  so  rare  as  to  be  a  pathological  curiosity.  Nevertheless, 
a  number  of  writers  since  Zenker,  including  Cohnheim,  Marchand 
and  Eberth,  have  reported  cases.  When  rhabdomyoma  does  occur 
it  is  always  congenital.  It  usually  develops  in  connection  with  kid- 
ney or  testicle  and,  although  complex  in  structure,  when  benign,  is 
best  described  as  a  myoma,  as  that  issue  most  truly  indicates  its 
genesis. 

Myoma  and  myo-fibroma  have  been  found  in  the  heart  muscle. 
Rhabdomyoma  of  the  scrotum  has  been  reported  by  Rokitansky, 
and  another  case  by  Neumann,  in  the  testicle  of  a  boy  of  three 
and  one-half  years.  Striated  muscular  fibers  were  also  found  in  a 
tumor  of  the  parotid  in  a  boy  of  seven  years  by  Prudden.  They 
have  also  been  found  in  vesical  polypus  and  in  tumors  of  testicle 
and  ovary.  Striated  muscular  fibres  occur  more  frequently  in 
sarcoma,  and  are  best,  at  least  for  clinical  reasons,  classed  under 
that  heading. 

Leiomyoma  (composed  of  unstriped  muscular  tissue),  al- 
though of  much  greater  importance  to  the  surgeon  of  adult  life, 
seldom  presents  itself  to  the  child's  surgeon.  Myoma  of  the  uterus 
(so  common  and  so  important)  and  of  the  prostate,  practically 
belong  entirely  to  adult  life.  Myoma  of  the  uterus  has  never  been 
known  to  occur  congenitally,  and  it  is  stated  that  the  youngest 
patient  ever  known  with  that  disease  was  ten  years  of  age. 

Neuroma* — ^Ashby  and  Wright  report  the  case  of  an  eleven- 


after  years  of  suffering  was  operated  upon  for  a 
ectiuii  with  the  posterior  tibial  nerve.  The  tumor 
miiUlle  of  the  leg  to  nearly  the  middle  of  the 
foot    The  tumor  and  nerve  were  inextricable, 

f  the  ktter  were  removed  with  the  tumor.  The 
tl  recovery  without  sensation  in  the  foot.  Micro- 
Tior  was  a  myxo-fibroma.  Nerves  could  be  traced 
e  in  it  and  then  became  degenerated  and  lost 

state  that  this  is  the  only  neuroma  they  have  ever 

nd  we  know  theirs  has  been  a  large  experience 

ma/*  which  proved  to  be  a  myxofibroma,  seems 
mple  of  the  neuromas  reported.  They  are  very 
1,  many  are  painful  myomas,  or  fibromas  or  myxo- 
itli  a  nerve  in  various  parts  of  the  body,  or  as  a 
;\  rrM  1  liy  nerve  filaments  in  amputation  stumps. 
urLHiata  are  apt  to  be  plexiform,  and  occupy  the 
[lie  temporal  region,  the  ear  or  the  eyelid,  or  the 

can  be  felt  beneath  the  thin  skin  of  these  parts; 
n  on  close  examination  are  composed  of  fibrous 

iroiik  Sim  nerve  sheath)  in  which  the  nerves  are 

lat  plexiform  neuromata  are  always  congenital; 

n  euro  fibromata,  or  what  Virchow  called  "gen- 
involving  in  some  cases  nearly  all  the  nerves  in 
always  appear  in  children  or  young  adults, 
neous  painful  tumors,  the  amputation  neuromata, 
also  other  neuromata  if  they  press  upon  nerves. 
M  vxisl  without  pain.   Numbness  may  or  may  not 

uroma*  excepting  the  plexiform  variety,  is  apt  to 
tline  ^Hd' spindle-shaped,  its  long  axis  in  the  line 
h  is  movable  and  encapsulated.   Multiple  neuro- 
11  less  and  are  situated  upon  branches  of  nerves. 

inia  somewhat  resembles  an  angioma  in  its  shape, 
entiated  by  its  firmness  under  pressure,  and  re- 

when  the  vascular  trunks  of  the  part  are  pressed 

vascular  by  position. 

if  itself  innocent,  but  may  undergo  transition  into 
i[iipair  the  health  by  pain  or  disable  a  part  by 
nerve  supplying  it. 

Xeuroma  if  troublesome   should  be  removed, 
lie  painful  subcutaneous  neuroma  should  be  ex- 
e  plexiform  neuroma.   Amputation  neuroma  when 
excised,  together  with  the  old  scar  enclosing  it 
the  oM  nerve  to  which  it  is  attached.  Tumors 
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situated  upon  nerve  trunks  should  be  enucleated  without  injury  to 
the  nerve.  It  is  scarcely  ever  necessary  to  remove  any  portion  of 
the  nerve  trunk ;  and  is-  unjustifiable  unless  absolutely  unavoidable 
and  the  part  is  rendered  useless  by  the  presence  of  the  tumor. 
Multiple  neurofibromata  seldom  give  trouble  and  are  not  neces- 
sarily removed  unless  they  do. 

Lymphoma. — ^The  case  reports  and  even  the  text-books  are 
very  confusing  on  the  subject  of  lymphoma.  We  sometimes  see 
lymphoma,  lymphadenoma,  lymphosarcoma,  and  Hodgkin's  disease 
all  under  one  heading  as  if  they  were  synonymous,  and  again  even 
lymphadenitis  is  included. 

No  variety  of  tumefaction  is  so  extremely  common  in  chil- 
dren as  enlargement  of  the  lymphatic  glands.  Of  the  possible 
causes  of  lymphatic  enlargement  aside  from  lymphoma,  carcinoma 
(secondary,  of  course)  would  be  the  most  unusual  in  a  child.  Sar- 
coma would  be  less  rare;  while  the  obscure  poisoning  of  leukemia 
and  pseudo-leukemia,  or  of  syphilis,  or  of  tuberculosis  producing 
a  chronic  adenitis,  or  by  pyogenic  microbes  producing  an  acute 
adenitis,  rank  as  common  causes  of  enlargement.  The  remote 
possibility  of  glanders  as  a  cause  of  lymphatic  enlargement  should 
be  borne  in  mind.  Differentiating  from  all  these  and  also  from 
lymphangioma  we  have  very  rarely  in  children,  more  commonly 
in  young  adults,  the  true  lymphoma,  a  benign  encapsulated  tumor 
composed  of  lymphatic  tissue  which  did  not  exist  before,  does  not 
result  from  any  infection  or  blood  disease  and  does  not  implicate 
adjacent  glands.  It  is  found  most  in  those  situations  where  the 
lymphatic  glands  are  most  numerous.  It  shows  neither  heat,  pain, 
redness  nor  tenderness;  is  movable,  smooth  in  outline,  slow  in 
growth,  and  if  several  tumors  appear  at  once  they  increase  at  the 
same  rate. 

Treatment — ^The  treatment  of  lymphoma  is  enucleation. 

Sarcoma. — Sarcoma  is  almost  the  only  form  of  malignant 
tumor  found  in  children.  It  is  not  as  frequent  as  with  adults,  but 
is  more  malignant;  that  is,  it  is  very  apt  to  grow  rapidly,  to  pro- 
duce early  a  profound  impression  on  the  general  health,  and  to 
recur  after  operation.  Males  are  more  frequently  affected  than 
females. 

Round-celled  sarcoma,  the  most  malignant  of  the  three  prin- 
cipal varieties,  is  apt  to  occur  in  connection  with  the  kidney, 
bladder,  testicle  or  ovary,  vagina,  brain  or  retina  (when  it  is  called 
glioma),  skin  and  subcutaneous  tissue,  lymphatic  glands,  fascia, 
periosteum  and  bone. 

The  spindle-celled  sarcoma,  often  called  the  recurrent  fibroid, 
ranks  second  in  degree  of  malignancy.  It  is  most  apt  to  spring 
from  fascia,  periosteum  or  bone. 
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The  giant'celled,  or  myeloid,  sarcoma,  which  is  apt  to  contain 
fibrous  or  oss^dus  elements,  is  the  least  malignant  of  the  lhrec« 
It  is  likely  to  be  found  upon  the  articular  ends  of  the  long  bones 
and  upon  the  jaws*    The  epulis,  as  described  under  the  heading 

    of  fibroid  tumor,  may 

contain  sarcomatous  ele- 
ments, and  possess  the 
characteristics  of  ma- 
lignancy. 

According  to  some 
authors,  sarcomata,  in- 
cluding gliomata  (sar- 
coma of  the  neuroglia), 
constitute  seventy-five 
per  cent,  of  all  the 
brain  tumors  of  chil- 
dren. This  figure  U 
too  high.  Sarcoma  of 
the  tongue  has  been  re- 
ported in  a  few  in- 
stances. Fibro-sarcomata 
are  found  in  the  naso* 
pharynx^ 

Naevi  sometimes  be- 
come sarcomatous.  Pri- 
mary sarcoma  of  the 
liver  and  pancreas  have 
been  reported.  In  both 
these  situations  the 
symptoms  and  diagno- 
sis are  so  difficult  that 
the  disease  is  well  ad- 
vanced before  a  diagno- 
sis can  be  made*  It 
runs  a  rapid  course  of 
a  few  weeks  to  a  fatal 
end.  Of  sixteen  cases 
in  patients  aged  from  five  to  eighteen  years  collected  by  Wm.  A, 
Edwards,  of  sarcoma  of  the  metliastinumi  all  proved  fatal  in  from 
three  weeks  to  ten  months. 

Sarcoma  of  the  kidney,  it  is  stated  on  the  authority  of  Doder- 
lein,  occurs  in  childhood  in  thirty*eight  per  cent  of  all  cases  of 
sarcoma  of  kidney  at  all  ages.  It  is  generally  of  the  round-celled 
variety,  although  the  spindle-celled  do  occur,  and  some  contain 


Fig.  2.  Sarcoma  of  vtver  end  of  humerus. 
Tumor  said  to  have  been  growing  three 
months.  Inoperable.  Patient  died  in  less 
than  two  months  after  this  photograph  was 
taken.    No  autopsy.    Girl  aged  u  years. 
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muscle  tissue,  bolh  striped  and  unstripedp  connective  tissue  in 
variety,  and  rven  epUhelium.  All  cases  not  operated  upon  end 
fatally,  the  average  duration  being  one  year.  The  tumor  is  usually 
painlesSp  smooth  and  rounded,  is  usually  solid,  may  be  so  soft  and 
vascular  as  to  give  pseudo-fluctuation;  may  be  cystic  and  give  real 
fluctuation ;  may  be  so  friable  as  to  bleed  upon  manipulation  by  the 
examining  surgeon.  It  grows  rapidly.  It  often  springs  from  the 
adrenal  and  grows  forward  rather  than  laterally  and  its  presence 


hiw  J.    l^ntm*  cv.Hnt.-  Sarcoma.         Fig.  4.    Same  case       Fig.  3,  two 
Opcrited  hy  the  author  at  St,  Clair        years  after  operation,  showing  no 
lloipttal.    Boy  iwo  years.  recurrence* 

tuually  excites  ascites.  It  is  most  closely  resembled  by  hydronc- 
phrosts,  and  hydro|3erinephrosis. 

Early  operation  of  sarcoma  of  the  kidney,  as  of  sarcoma  m  any 
fituation  that  is  operable,  is  imperatively  indicatcil 

Sarcoma  of  the  testicle  occurs  in  childhood.  It  is  next  in 
frequency  to  sarcoma  of  the  kiilncy.  It  occurs  early,  is  compli- 
cated in  structure  1^  quite  malignant  and  runs  a  rapid  course. 
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Primary  sarcoma  of  the  bladder  is  more  frequent  in  infancy 
and  childhood  than  at  any  other  period  of  life,  and  has  so  far 
proved  rapidly  and  inevitably  fataL 

(  For  primary  sarcoma  of  lymphatic  glands  see  section  on  EHs- 
eases  of  the  Lymphatic  Glands.) 

Symptoms  and  diagnosis. — A  sarcoma  is  usually  regular  in 

outline,  and  may  be 
globular,  ftattened, 
circular,  oblong 
(see  Figs.  2,  3,  4, 
and  5)  or  elliptical, 
according  to  sttua- 
lion  and  the  sur- 
rounding structures. 
It  is  smooth  and  if 
subcutaneous  not 
attached  to  the 
skin.  If  large,  the 
surface  veins  are 
enlarged  If  located 
in  soft  parts,  the 
tumor  is  movable. 
Its  consistency  may 
vary  from  solid  to 
fluctuating.  A  soft 
tumor  may  give 
pseudo  -  fluctuation. 
Myelogenous  sar- 
coma may  give  pul- 
sation and  bruit. 

In  sarcoma  of  in- 
ternal organs,  the 
first  symptoms  are  usually  due  to  pressure  and  vary  according  to 
the  location  of  the  neoplasm.  Sarcoma  usually  grows  more  rapidly 
than  carcinoma.  It  is  more  dcfrnilely  distinguished  by  touch  from 
surrounding  structures.  Not  implicating  skin  or  mucous  mem- 
brane, it  grows  larger  before  ulcerating  than  does  carcinoma,  but 
it  infects  the  surrounding  region  and  the  system  more  rapidly. 
As  a  rule  it  does  not  spread  by  way  of  the  lymphatic  system  nor 
implicate  adjacent  glands.  It  spreads  by  the  blood  stream*  It  ex- 
tends locally  along  the  course  of  blood-vessels  or  nerves  or  fascial 
layers.  It  does  not  produce  cachexia  until  it  has  ulcerated  or  gen- 
eral metastasis  has  occurred.  Sarcoma  of  internal  organs  may  be 
accompanied  by  a  rise  of  temperature  resembling  typhoid,  but  less 
regular.    In  all  cases  a  very  searching  and  critical  inquiry  should 


J,  FiBRo  cvsTic  SARCDMA.  removed 
t>oy  of  2 1  ycars^  shown  in  Fig,  3. 


from 
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be  made  as  to  just  where  and  when  the  tumor  first  appeared,  and 
the  rate  of  its  growth.  If  possible,  the  surgeon  should  decide 
whether  the  tumor  started  from  connective  or  epithelial  tissues. 
If  it  takes  its  origin  from  the  mesoblast  and  presents  the  character- 
istics of  malignancy,  it  is  probably  sarcoma.  If  it  springs  from 
epiblastic  or  hypoblastic  tissues,  it  is  probably  carcinoma.  But  the 
most  important  thing  for  the  surgeon  to  decide  clinically  is  that 
the  tumor  is  malignant,  and  his  treatment  must  be  conducted 
accordingly. 

Treatment. — The  treatment  of  sarcoma  is  early  and  thorough 
removal  if  the  situation  of  the  tumor  is  such  that  this  can  pos- 
sibly be  done.  The  growth  of  the  tumor  is  so  rapid  and  its  ex- 
tension into  surrounding  tissues  and  at  large  through  the  system 
is  so  early  that  a  diagnosis  should  be  made  promptly  and  excision 
or  amputation  performed.  Remembering  that  sarcoma  extends  by 
way  of  the  connective  tissues,  the  operator  should  carry  his  inci- 
sion well  beyond  the  margin  of  the  tumor  into  apparently  normal 
tissues,  and  also  remove  the  adjacent  lymphatics,  and  in  subcu- 
taneous sarcoma  the  skin  covering  the  tumor.  In  cases  of  sarcoma 
of  an  extremity,  early  and  thorough  removal  may  succeed  in  eradi- 
cating the  trouble ;  but  it  is  apt  to  be  followed  by  recurrence  neces- 
sitating final  amputation.  Implication  of  large  vascular  or  nervous 
trunks  of  an  extremity  generally  calls  for  amputation  as  a  primary 
operation  at  a  safe  distance  above  the  tumor.  Treatment  of  sar- 
coma by  the  internal  use  of  drugs  is  obsolete.  Local  treatment 
by  electrolysis,  X-rays,  caustics,  and  the  like,  and  partial  removal 
are  worse  than  useless ;  and  excision  or  amputation  after  metastasis 
has  taken  place  are  contra-indicated. 

Treatment  by  use  of  sterile  cultures  of  the  streptococcus  ery- 
sipelatis  and  of  the  micrococcus  prodigiosis  may  be  experimented 
with  in  inoperable  cases,^  and  by  some  has  been  advised  after  all 
excisions  of  sarcoma  upon  external  parts,  in  order  to  prevent 
recurrence. 

Carcinoma. — Cancer  is  less  frequent  in  children  by  far  than 
is  sarcoma.  When  it  does  occur  it  is  most  likely  to  be  an  encepha- 
loma,  with  an  excessive  number  of  cells  in  a  very  sparing  lattice 
stroma.  This  produces  a  soft,  rapidly  growing  tumor  of  great 
malignancy.  The  favorite  sites  of  cancer  in  childhood  are  the 
kidney,  the  eye  or  the  orbit,  and  the  ovary.  Epithelioma  of  the 
lip,  or  growing  from  the  umbilical  scar  or  other  scar  has  been 
known  to  occur,  but  is  a  very  rare  curiosity.  Carcinoma  has  oc- 
curred in  the  mediastinum,  in  teratomata  and  in  certain  congenital 
anomalies.  Melanosis  lenticularis  progressiva  or  xeroderma 
pigmentosa,  may  in  its  later  manifestations  present  a  variety  of  epi- 
*  Sec  reports  by  Coley  and  Bull 
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ocxnirring  in  childhood.    Scirrhus  is  so  ex- 
tn  be  [practically  unthought  of  in  examining  a 

|in  childcen  presents  the  same  characteristics  of 
<e  growth  in  the  adult — ^the  rapid  growth,  invasion 
I  tissues,  implication  of  the  skin  and  lymphatics, 
[lis,  production  of  systemic  cachexia,  tendency  to 
leniorrb^e,  and  to  recurrence  if  removed. 
[The  rarity  of  carcinoma  in  children  should  be 
yet  the  fact  that,  aUhough  rarely,  it  may  occur  in 
i:incy,  or  even  congenitally,  will  prevent  one  from 
hm  the  consideration  of  a  suspected  case.  As  in 
lity  is  to  be  investigated.  Locality  is  implortant. 
Is  has  its  origin  in  tissue  derived  from  the  epiblast. 
flu  aijpear  in  a  teratoma,  dissociated  from  homol- 
ICarcinonia  in  the  very  young  grows  rapidly,  so 
liiay  resetuble  inflammatory  swelling,  or  a  gum- 
|eiil.  But  tiie  rate  of  its  growth  is  not  as  great  as 
inflamination,  nor  even  as  that  of  gumma.  A 
3me  late  in  childhood,  and  would  be  accompanied 
hi  sypliilit*  Cancer  would  have  less  pain  and  less 
fess  heat  than  any  inflammatory  swelling  except- 
L'css,  A  cold  abscess  could  be  differentiated  by 
[[la  nf  distal  parts  and  dilatation  of  superficial  veins 
with^iUiy  enlargement  which  interfered  with  lym- 
dfWmlDn.  Redness  upon  the  surface  might 
cancer  or  to  inflammation.  Hardness  of  the 
|)t  a  sign  likely  to  be  helpful,  as  it  is  seldom  present 
learly  life.  Fluctuation  does  not  settle  the  diagno- 
Ibsc^^S,  {or  a  soft  cancer  may  appear  to  fluctuate. 
Illy  tii'S  Asfinite  margins,  and  infiltrates,  and  in- 
jn^  tisstki^s,  and  so  becomes  fixed  in  its  position, 
ining  and  ulceration.    If  subcutaneous  it  attaches 

Jth  well-defined  margins,  and  not  very  tender,  with 
(tic  glands  enlarged  while  the  other  lymph  nodes 
1 1(1  there  is  no  ulceration  of  the  skin  or  other  cause 
is  a  carcinoma.  Carcinoma  of  the  skin  might  be 
Ltberculons  lesion ;  but  cutaneous  cancer,  excepting 
liiust  unknown  in  children.  Actinomycosis  has  its 
|ic  symptoms.    Chronic  ulcer  is  rare  in  children. 

"ipEe  lesi(jns.  Sarcoma  does  not  implicate  the 
|ies,  but  extends  by  the  blood  stream.  The  diflFer- 
larcoma  may  be  impossible;  and  it  is  not  so  im- 
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portaiit  as  that  the  surgeon  should  recognize  the  malignant  char- 
acter uf  the  growth,  and  deal  with  it  accordingly. 

Prognosis. — As  a  rule  the  yomiger  the  patient  the  more  rapid 
I  he  growlh  and  the  greater  the  mahgnancy*  As  children  very 
seldom  present  either  of  the  varieties  of  cancer  which  in  the  adult 
are  mo!?t  amenable  to  surgical  treatment — the  accessible  epithelioma 
or  the  slow  growing  scirrhus — but  usually  have  tlie  rapidly  grow- 
ing and  very  malignant  cncephaloma,  and  that  often  located  in- 
ternally* the  average  prognosis  is  very  dark  indeed. 

Treatment — Treatment  is  the  same  as  in  the  adult,  early  and 


Fig.  6.    Parasith.  ilw  ^»  aitached  to  ih<  head  of  the  autositc. 
Or,  L  N.  Garvcr, 

complete  removal  if  the  tumor  h  accessible.  It  it  cannot  be  thor- 
oughly removed  with  every  cell  of  the  infected  tissue,  be^at  not 
operate  at  alL  If  not  operated  upon  it  is  well  to  keep  the  skin 
cloned  as  long  as  possible,  or  if  it  opens  to  keep  it  dressed  anti- 
&q)tically  to  prevent  pyogenic  infection. 

Teratoma. — In  infancy  and  childhood  may  be  found  tera- 
toma in  all  its  varieties.  Fetus  tn  fetu,  joined  twins,  and  parasitic 
fetus  are  classed  as  cctogenous  teralomata.  Branchial  cysts  and 
dermoids  arc  classed  as  endogenous  teratomata.  The  interesting 
controversy  as  to  whether  double  monstrosities  and  parasitic  fetuses 
arc  dne  to  fusit»n  of  two  separate  embryos  or  to  a  division  of  the 
imditTcreniiated  protoplasmic  cells  of  a  single  embryo^  similar  to 
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place  in  lower  animals  and  plants,  I  shall  not 
in,   lliat  the  dermoids,  with  the  possible  excep- 
Krnioifls,  originate  from  a  matrix  of  displaced 
from  the  epiblast  and  sometimes  also  from  the 
soblast,  is  an  accepted  theory.   The  teratoma  is 
at  birth  or  to  develop  very  soon  after,  though 
not  appear  until  the  embryonal  matrix  is  stimu- 
y  the  elttraordinary  development  of  the  epiblastic 
takes  place  at  puberty.   The  parasitic  fetus  when 
le  autositc  is  very  apt  to  be  attached  to  its  sacrum, 
IS  or  Iiead.   Fig.  6  is  from  a  photograph  showing 
s  attached  to  the  head  of  the  autosite. 
I  cysts  are  of  course  located  in  the  situation  of 
fis  and  may  be  called  mucous,  atheromatous  or 
lo  their  contents. 
nd  Trid&rmic  Tumors. — ^The  generally  accepted 
lermoids  are  caused,  not  by  inclusion  of  one  in- 
icr,  but  by  dissociation  or  dislocation  of  some  of 
di^iiKiits  of  one  individual,  which  took  place 
>pinental  infolding  of  the  various  layers.  These 
es  devetefing,  produce  specimens  of  their  various 
[i^tnnce,  skin  or  mucous  membrane,  or  epithelial 
ciliated  or  squamous),  hair  follicles  and  conse- 
at  glands  and  their  resultant  secretions,  teeth,  bone 
tisane;  aimple  or  more  complex  according  to  the 
iibryoiial  elements  that  are  displaced  and  inter- 

them  m  a  class  by  themselves — the  teratomata, 
111  all  ot&er  classes  of  tumors  in  which  only  one 
r  is  represented.  This  theory  of  their  origin  is 
tint  fof  the  position  in  which  dermoids  are  most 
where  the  different  germinal  layers  fold  in 

the  orbit  (Fig.  7),  in  the  neck,  in  the  coccygeal 
iry,  liilille  testicle  or  scrotum;  though  they  have 
a r ions  other  regions.  But  some  embryologists 
impregnation  of  an  ovum  a  single  segmentation 
flF  before  the  establishment  of  the  germ  layers, 
t  it  may  be  presumed  as  probable  that  almost  up 
of  the  germinal  layers  any  single  segmentation 
seated,  possesses  the  potentiality  of  producing  all 
cessary.  So  that  if  a  cell  of  this  kind  were  caught 
he  tay^  formed  by  the  other  cells  it  might  pro- 
into  a  parasitic  growth  of  complex  or  organized 
at  case  the  difference  in  the  origin  of  included 

lid  Ittmor  would  be  that  the  former  came  from 


SirRGICAL  PATHOLOGY  OF  THE  DEVELOPING  PERIOD  79 


dissociated  segmentation  cell*  while  the  latter  was  derived  from  a 
misplacement  taking  place  after  tlie  formation  of  the  layers. 

In  1895  Max  Wilms^  published  the  results  of  careful  and  ex- 
tensive studies,  in  which  he  claims  that  dermoids  of  the  ovar>'  are 
not  teratomata,  and  are  therefore  not  present  congenitally  ;  but 
that  they  are  formed  directly  from  an  ovule  in  the  ovary,  by  a 
kind  of  parthenogenesis, 
Krocmer's  studies  support 
the  views  of  Wilms;  and 
Krocmer  shows  that  it  is 
liardly  proper  to  call  the 
process  parthenogenesis  he- 
cause,  white  this  is  a  nor- 
mal process  in  lower  plant 
and  animal  life  for  the 
profiagation  of  species,  in 
the  case  in  hand  it  is  a 
pathnlngic  process  in 
which  the  growth  and  de- 
vclopnienl  of  organs  are 
at>pical  and  without  any 
drfinite  law*  Dr  Hans 
Amspcrger  ^  agrees  with 
Wilms  and  Krtizmer,  and 
they  all  take  the  view  that 
the  enihryologic  parts  arc 
fomicd  from  the  ovule  and  Fjg,  7.  Dekmoiu  cvst.  near  the  urbit 
the  cystic  parts  from  the 

foUicIe.  Wilms  explains  dermoid  cysts  of  the  testicle  in  some- 
what the  same  manner,  by  a  pathologic  growth  of  the  sperm 
cell.  Wilms  proposed  the  name  *"  nidimentary  parasites  or 
**  cmhrit'omata  "  for  encysted  tun>ors  and  **  embryoid  tumors  "  for 
the  solid  variety,  B,  Novy  announces,'"  after  a  series  of  mi- 
croscopical stndies,  results  virtually  agreeing  with  the  views 
of  Wilms,  who  scctiis  to  be  the  first  to  have  advanced  proof 
of  the  ovulogenous  theor>\  Dr.  Francis  Mimch  *  gives  an  elab- 
orate critical  review  of  Wilms'  w^ork.  After  referring  to  the 
fact  that  dcnnoid  cysts  of  the  ovaries  and  testicles  are  dis- 
tinsrtushed  from  dermoitl  cysts  occurring  elsewhere,  in  that  they 
arc  composed  of  three  layers  of  the  blastodem,  Munch  sug- 

*  Deutsche  Archiv.  t  Klin.  Med.,  Bd.  IV, 

•Archiv,  fur  Patholtig,  Anat.  imd  Physiologie  und  fur  Klin.  Med 
Bd  156  ( t^unf^rhnstc  FolgCi  Bd*  VL)  Hft*  L  Znr  Li:brc  von  dcm 
togeiuitJfitcii  r)crmu]ilcy*tcii  *lcj*  Ov;irh»fU. 

"  Witnrr  Kljntseh<?  RiifuJsdiau,  Aug.  6,  1899* 

*  Scmainc  Mcdicnict  Sept.  6- 13,  18991, 
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tridcrmic  tumors "  as  more  appropriate  than 
d  by  Wilms.  He  seems  convinced  that  the  theory 
enetic  origin  of  these  tumors,  so  far  as  the  ovary 
eU  sustained,  but  that  the  exact  similarity  of  those 
testicles  has  not  yet  been  definitely  proven,  al- 
ii robably  also  of  parthenogenetic  origin.  Of 
nings  of  all  dermoids  as  of  all  teratomata  and  of 
Ofs  itt  ;present  at  birth,  and  may  be  noticed  then 
|d  until  fitter.   Dermoids  of  the  testicle,  or  if  we 
proposed  by  Dr.  Munch,  "  tridermic  tumors  "  of 
rcj  \  TLire.    In  1885  VerneuiP  published  an  analysis 
he  was  able  to  find  in  the  literature,  to  which  he 
lobsenred  by  himself  jointly  with  Mr.  Paul  Guer- 
l^rc  Kocher^  refers  to  these  ten  cases  of  Verneuil 
re  cases,  which  were  all  he  was  able  to  find;  one 
\\m,^  Geinitz,*  in  Altenberg,  Lang,*  in  Insbriick, 
ilroth**  >Ir.  Holmes  (1869)  refers  to  Vemeuil's 
adds  one  from  Dr.  Van  Buren,^  of  New  York, 
cs  (1845)  that  "Dr.  Duncan,  of  Edinburgh,  re- 
ital  tumor  of  the  testicle  from  a  boy  eight  years 
dsir  examined  the  tumor  and  found  skin,  hairs 
artilage  in  it,"  and  he  mentions  Erichsen's  allusion 
^  case,*    I  do  not  know  whether  these  cases  were 
^vll  to  Verneuil.   In  1886,  D*Arcy  Power*  reported 
libited  before  the  London  Pathological  Society  a 
rfnatd  Wmor  of  the  testicle  removed  from  a  boy 
Pov\cr  remarks  that  in  the  previous  two  hundred 
ases  had  been  recorded.    Possibly  he  alludes  to 
y  Verneuil.    Manly  ^®  reported  a  case  (in  a  man 
Id)  befqfe  the  New  York  Academy  of  Medicine, 
19.    C  C.  Morris     reports  a  case  of  dermoid  of 
ved  by  him  from  a  boy  of  twelve  years, 
le  only  cases  that  a  cursory  look  through  the  lit- 
to  my  notice.    There  were  probably  others,  but 
testicle  certainly  are  not  common,  for  Mr.  Curling, 
experience,  writes  as  follows :  "  Cysts  containing 

rales  dc    Medecine  5e  serie  t  v,  et  vl. 
fits    liodens    und    seiner    Hiillen,    des  Nebenhodens 
tt!  r  Samcnblasen,  p.  390. 
JlsrLuchcr,  100,  171. 
|nc,  1802. 
cliiv,  Bd.  53. 
bAbth.  II,  T.  Lief. 
Ic.  Bicn,  Rctrosp.  for  1865-6. 
lof  the  Testis,  p.  406,  1852. 


k  Oct  33,  1866. 

I  -ad  Gwho-Uri     ,  .  .   

Itffnw,  Vol.  XLIV,  No.  19,  p.  3^,  Nov.  9.  1901, 


aad  felW^^Unnary^^^^  V.  17  (1899),  p.  229. 
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skim  hair,  bone,  teeth  and  other  structures  foreign  to  the  part 
have,  in  some  rare  instances^  been  found  in  the  scrotum  in  connec- 
tion with  the  testicle.  No  case  of  the  kind  has  fallen  under  my 
notice/* 

Senn  says  (1900) :  ''There  is  no  doubt  that  most  of  the  cases 
of  dermoid  tumors  of  the  testicle  that  have  been  reported  were  not 
i^ithin  the  testicle,  but  were  on  it — that  is,  were  dermoids  of  the 
scratum.     That  dermoids  in 
this  locality  are  not  common 
Is  evident  from  the  fact  that 
Kocher  *  found  only  fourteen 
cases  recorded  in  literature." 

In  1902  I  reported  ^  a 
case  of  dermoid  of  the  testicle. 
Wm.  T*»  aged  two  and  one- 
half  years,  brought  to  me  on 
account  of  a  growth  of  the 
size  of  an  English  walnut  in 
the  situation  of  the  left  testi- 
cle. His  mother  was  positive 
it  had  not  been  there  at  birth 
nor  until  he  was  a  year  old; 
but  since  appearing  it  had 
grown  slowly  and  steadily, 
notwithstanding  that  both  in- 
ternal medicines  and  local  ap- 
plications from  several  physi- 
cians had  been  used.  The 
tumor  was  firm,  the  lower  end  being  of  a  bony  hardness,  and  the 
upper  portion,  though  fluctuating  slightly,  very  tense.  No  pain, 
redness,  tenderness,  nor  apparent  heat.  The  scrotum  was  movable 
o%*er  the  tumor.  The  veins  showed  rather  large  and  blue  upon  the 
surface*  There  was  no  enlargement  of  adjacent  lymphatics.  Upon 
these  data  I  based  a  diagnosis  of  dermoid  cyst  and  removed  it.  The 
tumor  corresponded  anatomically  to  the  testicle  and  did  not  involve 
any  structure  but  the  testicle.  Recovery,  uneventful.  When  seen 
seven  and  a  half  years  later,  patient  was  a  large  healthy  boy.  Tig. 
8  IS  from  a  pholograph  of  the  tumor,  which  contained  bone^  fine 
hairs  and  several  cavities  filled  with  the  sebaceous-appearing  ma- 
terial found  in  dermoids. 

Ovarian  dermoids  are  not  nearly  so  rare  as  those  of  the  tes^ 
tide*  The  following  case  presented  additional  symptoms  of  ob- 
struction of  the  bowels  and  illustrates  points  in  the  diagnosis. 


Fig,  8.  Dermoid  of  testicle,  re- 
moved from  Wm.  T.,  aged  ai 
years. 


*  Patholc^  and  Surgical  Treatment  of  Tumors*  1900,  p.  655* 
'Jour.  American  Med,  Ass'n,  Feb.  t4lh,  igo^ 
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Elsie  M.,  aged  seven  years  and  ten  months,  .\iBerican  born,  tliird 
child  of  German  parents  who  had  six  children.  Others  all  healthy 
and  no  history  of  tumors  or  deformities  in  the  family,  Elsie  was 
small  for  her  age,  weighing  4i|  pounds.  (Average  weight  for 
girls  at  seven  years  is  48  pounds,  at  eight,  52.9.)  She  was  pale, 
delicate,  fair,  bright  and  lively,  had  had  only  whooping-cough  and 
measles.   Two  and  a  half  months  previously  she  had  been  very  sick 

with  what  had  been  called 
"  inflammation  of  the 
bowels/'  with  severe  pain 
in  the  abdomen  and  in- 
testinal obstruction.  Seven 
weeks  later  she  had  suf- 
fered k  second,  similar  at- 
tack, which  was  severe 
during  four  and  a  half 
days,  when  it  subsided 
rather  promptly.  On  my 
first  examination,  June  11, 
1900,  a  tumor  was  easily 
palpable  in  the  hypogas- 
tric region  and  seemed  to 
be  of  the  shape  of  a  dis* 
tended  bladder.  It  ex- 
tended nearly  to  the  um- 
bilicus, was  dull  on  per- 
cussion, and  firm,  no  fluc- 
tuation being  made  out. 
It  was  only  slightly  mov- 
able in  Its  position.  The 
parents  declined  operation, 
June  18.  On  the  previous 
day  the  child  had  had  an 
attack  of  pain  lasting 
about  an  hour.  Urine  scanty*  Tumor  much  more  movable. 
It  could  be  moved  upward  till  its  upper  margin  was  nearly 
an  inch  above  the  umbilicus  and  a  space  separated  it  from  the 
OS  pubis,  and  was  movable  laterally.  June  25*  The  tumor  could 
be  moved  freely  upward  and  to  the  left  lumbar  region— not  so 
far  on  the  right  side.  Tried  to  get  a  skiagraph  in  hope  of  show- 
ing teelh  or  bone,  but  the  result  was  unsatisfactory*  Parents  still 
refused  operation,  although  the  possibility  of  the  supervention  of 
malignancy,  danger  from  purulent  inflammation  and  resultant 
peritonitis  which  might  be  fatal  or  cause  adhesions  and  render 
removal  of  the  tumor  more  diflicult  later. — danger  from  twisted 


Fig.  9.  Dermoio  of  ovary,  removed 
from  Elsie  M.,  aged  7.  The  cyst 
contained  fluid.  Its  walls  contained 
irregularly  shaped  pieces  of  cartilage 
part  of  which  was  ossified,  masses  of 
atheromatous  material  aitd  fine  hairs. 
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pedicle,  from  obstruction  of  the  bowels,  or  from  pressure  on  the 
bladder,  were  explaind  to  them.  On  July  23  patient  had  an  alarm- 
ing attack  of  "  inflammation  of  the  bowels/'  Extreme  abdominal 
pain,  worse  in  paroxysms,  a  quick  pulse,  and  intestinal  obstruction. 
Enemata  and  local  heat  had  been  used  without  relief.  I  thought 
it  probable  that  a  loop  of  intestine  was  pressed  between  the  tumor 
or  its  pedicle  and  the  spine.  On  placing  the  patient's  body  almost 
vertically,  head  downward  in  an  exaggerated  Trendelenburg  posi- 
tion, massaging  the  abdomen  and  using  copious  enemata,  free 
escape  of  gases  and  feces  occurred,  the  pain  ceased,  and  the  attack 
was  ended.  This  alarming  attack  decided  the  parents  for  opera- 
tion. September  29,  at  Cleveland  General  Hospital,  I  removed  the 
tumor  through  a  small  median  incision.  It  proved  to  be  a  dermoid 
cyst  of  the  left  ovary,  of  the  size  of  an  orange,  and  consisting  of  a 
cyst  containing  fluid,  and  a  solid  portion  containing  irregular- 
shaped  pieces  of  cartilage,  part  of  which  is  ossified,  masses  of 
atheromatous  material  and  fine  hairs.  Recovery,  uneventful.  Fig. 
9  is  from  a  photograph  of  the  tumor. 

Angioma. — ^Representatives  of  the  angiomata  are  quite  com- 
mon in  early  life.  Capillary  angioma  or  nevus  is  the  form  most 
frequently  met  It  is  always  congenital,  and  even  though  small  at 
birth  it  may  soon  show  noticeable  growth.  The  favorite  site  of 
nevus  is  the  face  and  orbit,  but  it  may  come  anywhere  upon  the 
skin  or  upon  the  mucous  membrane  or  where  the  two  join. 

A  cavernous  angioma  usually  requires  more  time  for  its 
growth  and  may  attain  quite  troublesome  size  in  some  situations 
in  later  infancy,  childhood  or  youth.  It  may  be  situated  not  merely 
in  the  skin  but  in  deeper  connectave  tissues,  even  in  bone,  and  in 
such  organs  as  kidney,  liver  or  spleen. 

The  plexiform  angioma,  which  formerly  was  wont  to  be  called 
**  cirsoid  aneurism "  or  "  aneurism  by  anastomosis,"  is  most  apt 
to  appear  about  the  brows  or  temples,  or  about  the  arms,  the  legs, 
or  the  fingers,  but  may  attack  connective  tissues  anywhere. 

Superficial  angioma  or  nevus  may  in  time  become  cavernous, 
or  plexiform,  and  extend  not  only  wider  but  deeper.  (See  Fig  10.) 
An  angioma  may  be  no  larger  than  a  pinhead,  or  it  may  cover  a 
whole  extremity  or  displace  important  organs.  Senn  quotes  a  case 
reported  by  W.  Koch  of  an  angioma  which  at  the  birth  of  the 
child  was  of  the  size  of  a  walnut,  located  above  the  right  clavicle. 
It  grew  slowly  until  the  child  died  at  the  age  of  eighteen  months. 
The  tumor  then  measured  fifteen  inches  in  a  horizontal  and  seven 
in  a  vertical  direction.  The  tumor  was  made  up  of  three  compart- 
ments, only  one  of  which  was  external,  one  occupied  the  deep 
region  of  the  neck,  and  the  third  occupied  the  mediastinum  and 
the  right  pleural  cavity,  where  it  had  displaced  the  lung. 
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Angbmata  of  the  tongue,  palate  or  rectum  are  not  uncommon, 
and  have  been  reported  in  various  muscles  and  in  the  mammary 
gland.   They  may  also  occur  within  the  cranium  and  in  the  larynx. 

An  angioma  is  composed  of  a  network  or  plexus  of  blood-ves- 
sels or  cavities  which  had  no  previous  existence,  but  grew  from 
an  arrested  matrix  of  angioblasts.  They  liave  a  structure  of  con- 
nective tissue  and  muscle  and  a  lining  of  endothelium  similar  to 
normal  vessels ;  but  they  do  not,  like  normal  vessels^  cease  to  grow 
when  they  have  attained  the  proper  size  and  number.    They  go  on 

increasing  and  multiplying,  com- 
municating with  the  previously 
formed  vessels  of  the  tumor  tis* 
sue  and  with  the  normal  vessels. 
They  may  be  stationary  or  grovi^ 
slowly  or  rapidly,  or  may  take  on 
inflammation,  with  all  the  dan* 
gers  of  sepsis  or  septic  thrombo- 
phlebiljs,  or  they  may  through 
inflammation  undergo  spontane- 
ous cure»  They  may  become 
transformed  into  very  malignant 
sarcoma,  may  undergo  hyaline  or 
colloid  degeneration  or  calcifica- 
tion. (8) 

Diagnosis, — An  angioma  lo- 
cated upon  the  surface,  or  be- 
neath the  surface,  unless  its 
integuments  are  very  thick, 
shows  the  color  of  the  blood 
whether  capillary,  venous  or  arterial.  Any 


Fig,  10.  Cavernous  rJE^-^us.  Babe 
6  motiths  old.  Growth  not 
noticed  at  birth,  but  grew  rap- 
idly.   Removed  by  excision. 


which  it  contains, 

variety  of  angioma  excepting  the  capillary  is  increased  in  size 
and  tension  by  laughing*  crying,  straining,  and  the  like,  or  by 
placing  the  patient  with  the  tumor  dependent.  The  capillary  an- 
gioma heightens  its  color  from  the  same  causes.  An  angioma  can 
be  decreased  in  size  or  temporarily  obliterated  by  pressure  with 
the  fingers,  but  returns  immediately  when  the  pressure  is  relieved. 
A  plexiform  angioma  upon  the  surface  usually  pulsates.  In  the 
cavernous,  sometimes  tortuous  vessels  can  be  felt.  An  abscess  or 
inflammatory  swelling  or  some  other  variety  of  tumor  may,  if  placed 
over  a  large  artery,  appear  to  pulsate  like  a  plexiform  angioma  or 
an  aneurism.  But  aneurism  is  rare  in  the  child ;  and  the  angioma 
may  be  differentiated  from  the  inflammatory*  swelling,  abscess  or 
lymphangioma,  by  puncture  with  an  aspirating  needle.  An  angi- 
oma located  internally  could  not  be  differentiated  from  aneurism 
in  an  adult.    But  a  compressible  pulsating  tumor,  located  internally 
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in  a  child,  not  in  the  course  of  a  great  vessel^  may  be  considered  an 
anglonm. 

Prognosis. — Angioma  is  a  benign  growth ;  but  tt  may  become 
plexiform;  and  it  may,  as  has  been  said,  become  the  seat  of  sar- 
coma. Surface  angioma  may  undergo  spontaneous  cure  from  in- 
flammation re&uhing  from  the  chafing  of  clothings  etc.  But  inflain- 
mation  has  all  the  dangers  of  septicemia,  septic  thrombosis,  phlebitis 
or  pyemia.  One  sometimes  sees  a  large  surface  angioma  under- 
going an  obtiterative  ulceration  or  already  cicatrized  in  its  central 
part,  while  still  remaining  or  even  extending  at  its  peripherj^. 
(See  Fig.  11.) 


Either  ulceration  or  an  accidental  wound  may  occasion  serious 
hemorrhage.    When  located  near  the  eye,  mouth,  palate,  tongue, 
us,  angioma  may  produce  distortion  of  parts  and  interference  with 
net  ion.    (See  Fig.  12) 

Treatment. — The  possibility  of  spontaneous  cure  of  angioma 
is  not  to  be  waited  for.  Its  coming  is  unusual,  and  when  it  does 
occur  it  is  teiUous  and  uncomforiable  in  process,  and  often  results 
in  greater  scarring  and  deformity  than  would  proper  interference* 
The  minute  stellate  nevus  should  be  destroyed  by  the  point  of  the 
electric  needle.  The  common  mother's-mark  or  port- wine  stain 
can  be  removed  by  electrolysis,  ethyl  chloride  (9).  or  ethylate  of 
soda,  acetic  acid,  ten  per  cent,  of  mercuric  bichloride  in  collodion, 
the  Paquelin  cautery,  or  any  mild  and  manageable  escharotic.  The 
plan  is  to  produce  a  shallow  eschar,  and  then  under  antiseptic 
dress-ing,  promote  healing.  If  the  extent  of  the  morbid  process 
is  not  too  wide  llie  white  scar  which  results  will  be  less  of  a  disfigure- 
ment than  the  deep  color  of  the  growth.  But  if  the  growth  be  more 
than  an  inch  and  a  half  or  thereabout  in  diameter  there  Is  small 


Fic.  11*   Nevus  op  hand,  ulcerating. 
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choice  between  the  stain  and  the  scar.  Of  course  the  acids  and 
caustics  should  not  be  used  in  proximity  to  the  eye,  and  wherever 
they  are  used  surrounding  parts  should  be  protected.  Electrolysis 
is  quite  controllable  in  such  situations,  but  is  tedious  for  w^ide 
areas.  Nevus  or  cavenious  angioma  upon  the  face  or  conspicuous 
parts  is  nicely  removed  with  the  galvanic  needle.  Anesthesia  is 
required.  After  antiseptic  cleansing  of  the  skin,  the  needle  con- 
nected with  the  positive  pole  is  introduced  into  the  growth  while 


gas  bubbles  to  form  and  rise  from  the  point  of  the  needle* 
Special  needles  of  platimini  are  best  for  this  work.  They  are  insu- 
lated excepting  at  their  points,  and  are  introduced  beyond  the  insu- 
lation. If  used  where  slight  scarring  is  not  of  great  consequence, 
ordinary  platinum  or  even  steel  needles  will  give  very  good  resuHs. 
The  needle  after  being  introduced  at  one  point  may  be  partly  with- 
drawn, and  cautiously  thrust  in  other  directions  within  the  tumon 
Two  to  five  minutes  of  the  current  usually  suffices  for  one  point. 
After  turning  off  the  current  to  avoid  burning  the  skin,  the  needle 
should  be  withdrawn  cautiously,  lest  hefnorrhage  follow  it,  A 
sterile  dressing  is  applied.  It  is  surprising  how  little  scar  will  be 
left  after  extensive  use  of  galvanism*  Pressure^  as  of  a  bandage, 
helps  to  reduce  or  even  sometimes  remove  extensive  uevi  upon 
^tremittes, 


Fig,  12,    Nevus  of  the  lif* 


the  negative  pole  con- 
nected with  a  wet  sponge 
electrode  is  applied  to 
any  convenient  surface 
of  the  body.  Sufficient 
current  is  used  to  blanch 
the  tissues.  The  object 
is  to  alter  the  blood-ves- 
sels and  coagulate  the 
blood.  From  ten  to 
thirty  milliamperes  may 
be  required  to  cause 
electrolysis.  If  complete 
d  i  sor  ga  n  i  za  t  i  on  is  de- 
sired thirty  to  fifty  milli- 
amperes will  be  used*  If 
not  supplied  with  a  gal- 
vanometer, the  current 
can  be  tested  by  plac- 
ing both  poles  in  water. 
Enough  celts  should  be 
thrown  into  the  cir- 
cuit    to     cause  small 
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The  galvanic  needle  can  be  used  conveniently  within  the 
mouth  or  rectum.  Igni-puncture  with  the  needle  point  of  the 
Paquelin  cautery  can  be  used  instead  of  electrolysis.  But  it  can- 
not be  so  accurately  done  and  leaves  more  scar.  It  is  preferable 
in  extensdve  growths  and  those  situated  where  excision  is  impos- 
sible, as  one  can  work  so  much  more  rapidly  than  with  the  elec- 
trolysis. In  igni-puncture  the  needle  should  be  heated  cherry-red. 
White  heat  is  apt  to  be  followed  by  hemorrhage.  In  using  the 
Paquelin  button  or  point  upon  the  skin  surface  to  destroy  capil- 
lary nevi,  bright  red  or  white  heat  can  be  used  with  the  quickest 
possible  touch.  The  best  treatment  for  angioma  on  the  body  and 
limbs,  and  also  sometimes  on  the  face,  is  excision.  Care  should  be 
taken  to  keep  the  incision  outside  the  boundaries  of  the  tumor. 
Cutting  into  the  tumor  will  cause  troublesome  or  even  serious 
hemorrhage,  but  a  short  distance  outside  of  the  tumor  the  tissues 
are  not  abnormally  vascular.  An  excellent  method  of  destroying 
nevi  by  altering  their  structure  is  by  injection  into  them  of  very 
hot  water.  Boiling  water  is  drawn  into  an  aspirating  syringe,  and 
the  skin  about  the  nevus  having  been  previously  surgically  cleansed 
the  needle  is  thrust  in  through  sound  skin  at  its  base  and  a  portion 
of  the  water  injected  here  and  there.  Aseptic  inflammatory  reac- 
tion takes  place,  obliterating  the  growth.  It  is  reported  that  radium 
can  be  used  in  the  treatment  of  nevi.  (Wickham  and  D'Egrais, 
Med.  Bull.,  Jan.,  1908.)  Plates  varnished  with  a  substance  with 
which  radium  is  incorporated  are  applied,  the  dose  being  regulated 
according  to  the  extent  and  depth  of  the  nevus.  It  is  claimed  the 
resulting  scars  are  soft,  smooth  and  without  color;  that  the  treat- 
ment is  painless,  and  can  be  applied  to  a  child  during  sleep. 

Lymphangioma. — Lymphangioma  is  similar  to  angioma,  but 
contains  lymph  instead  of  blood.  It  is  not  composed  of  lymphatic 
glands,  nor  yet  of  enlarged  lymphatic  spaces,  but  of  new  lymphatic 
vessels  produced  from  a  matrix  of  angioblasts  lined  with  endothe- 
lial cells.  Yet  it  may  be  impossible  to  distinguish  in  a  given  tumor 
whether  it  is  composed  of  previously  existing  lymph  vessels  or 
is  formed  from  new  vessels,  or  of  both.  It  has  no  function  and 
may  even  be  located  where  there  are  normally  no  lymphatics. 
There  is  considerable  confusion  in  the  use  of  the  names  for  this 
condition,  as  well  as  many  mistakes  in  diagnosis.  One  finds  such 
tumors  described  not  only  as  lymphangioma,  but  as  hygroma,  cystic 
hygroma,  congenital  cystic  hygroma,  hydrocele  of  the  neck,  and 
confused  with  lymphoma,  lymphadenoma,  and  branchial  cysts.  By 
some,  cystic  hygroma  is  used  to  designate  a  cavernous  hygroma  that 
has  undergone  cystic  degeneration. 

The  foregoing  definition  sufficiently  indicates  its  nature.  An 
enlarged  and  tortuous  lymphatic  ve$sel  i$  called  a  lymph  varix. 
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Ljinphangioma  may  be  capillary,  cavernous,  or  cystic.  It  has  no 
limiting  capsule.  It  is  usually,  though  not  invariably,  congenital. 
It  (is  innocent  in  its  nature,  but  may  do  harm  by  pressure  upon  or 
displacement  of  important  vessels  or  organs  or  occlusion  of  pas- 
sages. It  may  grow  rapidly  or  remain  stationary ;  may  be  combined 
with  angioma;  may  undergo  inflammation,  with  all  the  dangers 
of  extensive  infection.  It  is  subject  to  nearly  all  the  degenerative 
changes  of  other  tumors.    It  may  occur  in  almost  any  part  of  the 

body,  although  favorite  sites 
are  the  neck,  clavicular  region, 
shoulder  or  axilla,  the  tongue 
or  beneath  the  tongue,  the  lips 
or  cheeks,  or,  more  rarely,  up- 
on the  abdomen.  {See  Fig. 
13.)  It  has  been  found  in  the 
groin  or  upon  the  buttocks  or 
extremities.  When  occurring 
in  the  tongue  it  produces  mac- 
roglossia. 

Diagtwsis.  —  Lymphangioma 
is  usually  congenital  The  skin 
overlying  the  tumor  is  normal 
or  paler  than  normal,  imless 
there  is  inflammation.  Lym- 
phangioma is  not  compressible 
Fig.  13.  LYMPHAN't^ioMAORllYGBOMA.    Hke  angioma,  unless  containing 

also  blood-vessels — ^making  it  a 
hemo-lymphangioma.  If  in  doubt,  the  aspirating  needle  may  be 
used*  If  clear  lymph  is  drawn,  the  tumor  is  a  lymphangioma;  if 
a  mixture  of  lymph  and  blood,  it  is  hemo-Iymphangioma.  Very 
rapid  growth  raises  the  suspicion  of  implication  with  sarcoma ;  but 
that  point  could  only  be  settled  by  the  microscope.  If  a  lym~ 
phangioma  bursts  or  is  lanced  a  lymphorrhea  may  result  and  prove 
a  serious  drain. 

Pr0gftosis. — Gradual  growth  is  common;  rapid  growth  less 
common.  Unless  containing  sarcomatous  elements  it  is  only  dan- 
gerous to  the  degree  that  it  presses  upon  important  organs  or 
interferes  with  function. 

Treatment. — If  favorably  situated,  excision  is  the  treatment. 
In  planning  excision  it  is  well  to  understand  that  the  growth  may 
extend  to  unknown  depths.  For  example,  apparently  superficial 
upon  the  supraclavicular  region,  it  may  extend  beneath  and  around 
the  great  vessels  and  nerves  in  the  triangles  of  the  neck,  and,  hav- 
ing no  capsule,  very  nice  dissection  will  be  necessar>^  Mn  Owen 
has  remarked  upon  the  ragged  and  insignificant  appearance  of  the 


SURGICAL  PATHOLOGY  OF  THE  DEVELOPING  PERIOD  89 


collapsed  tumor  after  it  is  removed.  If  the  hygroma  is  cystic  he 
recommends  tapping  the  cysts,  or  repeated  tappings,  and  waiting 
for  spontaneous  changes.  Tapping  may  be  useful  in  single  or  thin- 
walled  cysts,  but  it  is  useless  in  the  multilocular  forms.  (Power.) 
Setons  were  formerly  used,  but  are  unsurgical  and  unsafe.  If  so 
located  that  complete  excision  is  impossible,  partial  excision  is  per- 
missible ;  or  injections  may  be  used  to  produce  fibrosis  and  shrink- 
ing. Iodine  has  been  recommended ;  also  carbolic  acid.  One  case 
in  which  I  tried  iodine  did  not  succeed  very  well.  A  10  per  cent, 
solution  of  chloride  of  zinc  or  a  weak  solution  of  bichloride  of  mer- 
cury are  better.  Large  lymphangioma,  involving  a  whole  limb, 
can  be  treated  by  a  combination  of  injection  and  pressure  by  ban- 
daging. 

Cystoma. — ^As  representative  of  the  cystoma  in  children  there 
is  a  group  of  cysts  in  connection  with  the  jaws.  One  form  is 
multilocular,  due  to  an  epithelial  infolding  upon  the  alveolar  mar- 
gin, which  produces  the  cyst.  Dentary  cysts  comprise  another  form. 
They  are  either  follicular,  arising  from  the  tooth  follicles,  or  they 
are  dentigerous,  which  originate  with  misplaced  teeth,  either  of  the 
temporary,  more  often  of  the  permanent,  set,  and  contain,  besides 
the  erratic  tooth,  a  fluid  which  may  be  clear,  watery,  colored,  glairy, 
possibly  purulent.  An  enlargement  of  the  jaw,  sometimes  with  dis- 
tinct egg-shell  crackling,  situated  where  a  tooth  has  failed  to  appear, 
raises  strong  suspicions  of  the  nature  of  the  trouble.  When  an 
opening  is  made  and  the  fluid  and  tooth  are  removed  the  case  is 
settled. 

Congenital  Tumors  of  the  Spinal  and  Sacral  Region. — 
Turning  now  from  our  histological  nomenclature,  let  us  consider 
a  group  of  tumors  which  are  always  congenital  and  always  located 
in  the  region  of  the  spine,  and  most  frequently  near  the  sacrum. 
They  are  not  cases  of  spina  bifida ;  and  did  not  all  arise  in  the  same 
manner  as  spina  bifida,  although  that  condition  in  several  kinds  is 
often  classed  with  this  group. 

They  constitute  a  class  sometimes  loosely  called  "  false  spina 
bifida."  It  has  been  stated,  in  speaking  of  teratoma,  fibroma,  lipoma, 
sarcoma,  and  angioma,  that  any  of  them  may  occur  in  the  region 
of  the  sacrum  and  with  some  of  them  this  is  a  favorite  site.  They 
may  occur  as  simple  tumors,  but  more  frequently  as  growths  com- 
pounded of  more  than  one  kind  of  tissue,  and  some  of  them,  espe- 
cially naevoid  tissue,  may  be  combined  with  spina  bifida.  A  form 
of  cystic  hygroma,  lymphangioma,  may  occur  in  this  region  as  either 
simple  or  multiple  cysts  of  obscure  origin. 

Any  of  the  tumors  in  this  region  may  be  suspected  of  having 
attachments  to  the  spinal  cord  or  its  membranes  or  within  the 
spinal  canal,  but  are  distinguished  from  true  spina  bifida  in  that 
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they  have  no  cavity  connecting  with  the  cavity  of  the  spinal  canaJ, 
nor  of  an  expansion  of  the  central  cavity  of  the  card,  and  contain 
no  portion  of  the  cord* 

Fig,  14  is  from  a  photograph  of  a  congenital  tumor  of  the 
spine,  taken  when  the  boy  was  fifteen  months  old*    The  tumor  is 

in  the  median  line,  in  the 
region  of  the  second  and 
third  cervical  vertehrj^.  of 
the  size  of  a  small  hen  s 
egg,  and  has  a  pedicle  two 
and  a  half  inches  in  cir- 
cumference. It  is  said  not 
to  have  varied  much  in 
size,  excepting  to  keep 
pace  with  the  growth  of 
the  child.  The  surface  of 
the  tumor  is  bluish  over 
the  fundus,  has  a  dimple 
or  pucker  which  shows  in 
the  photograph,  and  is 
supph'ed  with  hair  like  the 
scalp  in  a  circle  toward 
the  base.  It  feels  quite 
firm  and  fibrous,  both  in 
the  body  and  in  the  pedi- 
cle. One  cannot  be  cer- 
tain whether  the  pedicle 
distends  %vhen  the  child 
cries,  or  whether  that  ap- 
pearance is  due  to  the 
movements  of  the  nnts- 
cles  near  its  attachment, 
as  at  times  it  seems  to 
vary  with  position.  This 
raises  the  question 
or  open  a  passage  from 
Although  the  tumor  appears 


Fig.  14.  Congenital  tumor,  described 
in  the  Section  on  Congenital  Tumors 
of  the  Spinal  and  Sacral  regions. 
Boy  15  months  old. 


whether  position  may  not  occlude 
spinal  or  meningeal  cavity  to  tumor- 

in  the  region  of  the  second  or  third  cervical  vertebrae,  its  real  origin 
may  be  from  the  foramen  magnum  or  through  the  atlas.  (See 
Section  on  Meningocele,)  It  is  impossible  to  tel]  whether  there  is 
a  connection  with  the  cranial  or  spinal  meninges,  or  to  be  sure 
whether  there  is  a  cavity  within  the  tumor.  Its  hairy  scalp-like 
covering  gives  it  the  appearance  of  a  cranial  rather  than  a  spinal 
meningocele;  but  spina  bifida  and  other  tumors,  even  low  upon  the 
spine  and  elsewhere,  may  be  hairy.  Operatipn  advised,  but  declined* 
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The  coccygeal  tumors,  so  called,  spring  from  the  anterior  sur- 
face of  the  sacrum  or  coccyx,  and,  while  they  may  develop  inside 
the  body,  occupying  the  space  between  the  sacrum  and  rectum, 
they  are  likely  to  appear  externally  in  the  perineal  region.  They 
may  be  as  small  as  a  nut  or  a  lemon,  or  attain  a  size  much  larger 
than  the  child's  head.  Senn  quotes  Sutton's  explanation  of  the 
embryological  origin  of  these  tumors,  as  follows :  "  In  the  early 
embryo  the  central  canal  of  the  spinal  cord  and  the  alimentary 
canal  are  continuous  around  the  caudal  extremity  of  the  notochord. 
This  passage,  which  brings  the  developing  cord  and  gut  into  such 
intimate  relations,  is  known  as  the  '  neurenteric  canal.'  When  the 
proctodeum  invaginates  to  form  part  of  the  cloacal  chamber  it 
meets  the  gut  at  a  point  some  distance  anterior  to  the  spot  where 
the  neurenteric  canal  opens  into  it ;  hence  there  is  for  a  time  a  seg- 
ment of  intestine  extending  behind  the  anus  and  termed,  in  conse- 
quence, the  *  post-anal  gut.*  Afterward  this  post-anal  section  of 
the  embryonic  intestine  disappears,  leaving  merely  a  trace  of  its 
existence  in  the  small  structure  at  the  tip  of  the  coccyx,  known  as 
the  '  coccygeal  body.' "  The  tumor  called  "  congenital  cystic  sar- 
coma," and  those  considered  by  Braun,  Albert,  and  others  as  aris- 
ing in  Luschkas  coccygeal  gland,  are  thought  by  many  modern 
pathologists  to  arise  from  the  remains  of  the  post-anal  gut  (Senn). 
Some  of  them  are  thyroid  dermoids  containing  cysts  lined  with 
columnar  epithelium  and  filled  with  mucus.  Some  of  these  coccygeal 
tumors  consist  of  a  fibrous  layer,  covered  by  integument  and  con- 
taining a  granular  sarcomatous  mass.  Sometimes  they  resemble 
dermoids  in  containing  cartilage,  bone,  or  sebaceous  matter,  hair  or 
teeth.   Some  have  also  sarcomatous  tissue. 

A  different  variety  of  abnormal  growth  in  this  region  is  an 
increase  in  the  size  or  number  of  the  bones  of  the  coccyx,  forming 
a  tail.  Or  the  coccyx  may  have  as  an  appendage  a  lipomatous 
tumor. 

RETENTION  CYSTS 

We  must  pay  some  attention  to  a  form  of  tumefaction  which 
differs  from  the  true  tumors  and  also  from  the  inflammatory  swell- 
ings, namely,  the  retention  cysts. 

A  retention  cyst  is  a  swelling  caused  by  obstruction  of  the  out- 
let of  a  gland  or  the  retention  of  its  secretion  or  excretion  in  a  pre- 
existing space.  The  mechanical  obstruction  which  causes  the 
retention  cyst,  Senn  classifies  as  follows:  (i)  Inflammation,  (2) 
cicatricial  stenosis,  (3)  tumors,  (4)  flexion  of  a  duct,  (5)  valvular 
closure,  (6)  altered  secretion,  (7)  impaction  in  the  duct  of  a  for- 
eign body,  a  concretion,  or  a  parasite — the  first,  those  due  to 
inflammation  and  its  consequences,  being  far  the  most  frequent. 

As  would  be  expected  on  a  mgm^nt's  reflection,  certain  varieties 
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of  these  retention  cysts  are  practically  unknown  in  childhood — » 
for  instance,  hydronietra,  hydro-kolpos,  hydro-salpynx,  galactocele, 
cysts  of  spermatic  tubes,  and  of  Bartholin's  gland,  and  hydrops  of 
the  gall-bladder.  Cyst  of  the  pancreas  is  rare  at  any  age,  and  I  at 
least  have  never  met  cyst  of  the  thyroid  in  a  child,  although  goiter 
is  not  uncommon.  Retention  cysts  of  the  sebaceous  glands  are  not 
found  in  children;  and  the  smallest  of  the  sebaceous  cysts,  the 


  Occasionally    an  extra 

Fig,  15*   Cyst  of  the  socia  parotiihs.   or  disconnected  lobe  of  the 

parotid   gland    develops  a 

cyst    (See  Fig.  15,) 

Congenital  cystic  kidney  h  one  of  the  not  infrequent  affections 
of  infancy.  A  nephritis  occurring  in  the  fetus  may  cause  a  plug- 
ging of  uriniferoiis  tubules  by  hyperplasia  of  connective  tissue,  by 
debris  or  clotn,  in  the  same  manner  as  occurs  in  the  adult.  Or 
disease  of  the  fetal  kidney-pelvis,  or  a  developmental  failure  of  union 
between  the  renal  and  collecting  tubules,  may  be  the  obstructing 
cause*  The  result  is  the  same  as  sometimes  occurs  in  interstitial 
nephritis  of  the  adult — the  obstructed  tubules  dilate  and  fonn  cysts. 
One  or  both  kidneys  of  the  infant  at  birth  may  be  small,  composed 
of  connective  tissue  and  numerous  small  cysts;  or  the  distention  of 
the  cysts  may,  by  pressure^  obliterate  the  renal  tissue  and  expand  to 
such  a  size  that  the  abdominal  walls  can  hardly  contain  them.  The 
fluid  in  the  cysts  may  contain  urinary  salts,  or  these  may  have  dis- 
appeared, leaving  only  serum*  Cystic  kidney  causes  the  death  of 
many  fetuses.    Children  born  alive  with  double  cystic  kidney  gen- 


comedos  and  the  lesions  of 
acne,  which  are  inflamed 
comedos,  are  reserved  for 
the  annoyance  of  adoles- 
cence. 


Retention  cysts  of  the 
ducts  of  the  sub  lingual  and 
sub-maxillary  glands  occur 
and  are  described  imder  the 
name  ranula.  One  has 
seen  them  of  the  size  of 
a  hickory-nut,  filled  with 
glairy  fluid.  If  opened  the 
incision  rapidly  reunites.  A 
seton,  made  of  a  small  loop 
of  silver  wire,  establishes 
a  permanent  opening  for 
drainage,    and    cures  the 

C}'St. 
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erally  die  of  uremia  soon  after  birth.  If  but  one  kidney  is  affected 
the  infant  may  live;  but  the  cystic  kidney  may  require  operation  on 
account  of  its  size  and  pressure  on  other  organs. 

Another  form  of  retention  cyst  is  hydronephrosis.  Any  chronic 
obstruction  of  the  urinary  passage  may  so  dam  the  urine  that  dis- 
tention of  the  whole  urinary  apparatus  above  the  obstruction  will 
take  place.  If  the  cause  is  phimosis,  or  a  narrow  or  impervious 
urethra,  the  bladder  first  will  feel  the  eflfects,  but  later  the  ureters 
and  then  both  kidneys.  If  one  ureter  only  is  obstructed,  that  portion 
of  the  passage  above  the  obstruction  and  the  pelvis  of  the  kidney 


Fig,   i4    llYDROPEiti nephrosis  pjl- 
LOWiKG  Tk.\L  MATiSM.     Dark    Vttxt     Fig,  17.    Same  case  after  operition^ 
outlines   the  percussion   dullness.       showing  the  line  of  the  incision. 
Operation,  recovery*    Boy  aged  3 J 
years. 


dilate,  sometimes  enormously  and  with  destructive  effects  on  the 
gland  tissue  from  pressure,  as  before  described* 

A  similar,  though  more  rare,  condition  called  pseudo-hydrone- 
phrosi& — but  for  which  I  have  suggested  the  better  name  of  hydro- 
perinephrosis — occurs  when  the  cyst  forms  in  the  cellular  tissue 
just  outside  of  the  kidney.  Figs,  16  and  17  are  from  a  case  of 
this  kind  The  patient  was  a  small  boy  of  three  and  a  half  years, 
weighing  29  pounds.  He  was  run  over  by  a  wagon,  taken  to  a 
hospital,  dismissed  as  well  after  the  first  week,  and  was  brought 
to  me  seven  weeks  later.  He  had  a  tumor  in  the  abdomen,  scanty 
urine,  and  distressing  gastric  symptoms  from  pressure.  Diagnosis, 
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or  hydro-perinephrosis.  On  nephrotomy  I  found 
I  contained  several  pints  of  fluid,  was  not  the  dilated 
iney,  but  was  outside  of  the  kidney,  although  having 

the  kidney-pelvis.  The  boy  made  a  good  recovery 
I  resumed  its  function. 

|cysts,  in  connection  with  the  urachus  and  with  the 
duct,  also  occur. 

-The  retention  cyst  is  located  in  the  situation  of  a 
Icre^ltg  gland.  There  are  usually  evidences  of  les- 
lor^excfrofen  from  the  affected  gland.  Pain  is  pres- 
hp'ul  distension  of  the  retention  cyst,  or  if  it  becomes 
ftlainmation  results.  In  some  situations,  exploratory 
Irnissible. 

I  depends  on  the  vital  importance  of  the  organ  ob- 
lether  it  ts  located  deeply  or  near  the  surface.  The 
Id  inn  lias  a  bearing  on  the  prognosis.    In  case  of 
Ivithin  the  abdomen  there  is  danger  of  its  rupturing 
pal  cavity- 
indicated  is  to  remove  the  cause  of  the  obstruc- 
If  the  duct  is  plugged  by  concretion  the  same 
[vtd.  or  if  by  inflammation  the  inflammation  should 
by  flexion  the  duct  should  be  straightened.    If  the 
|f  mclr  it  nature  that  it  cannot  be  removed,  the  indi- 
Iwithdraw  the  retained  fluid  and  establish  drainage. 
Idtstrnyed  the  cyst  should  be  removed.    If  adhesions 
|tli3t  !Tn])racticable,  its  lining  should  be  exposed  and 
packed  with  gauze  and  allowed  to  close  by  gran- 

CeWCLUDING  REMARKS 

[icephalocole,  meningocele,  spina  bifida,  giantism, 
are  properly  classed  as  tumors.    However,  it  is 
kr  them  m  mind  in  making  a  diagnosis.  Recalling 
Ic^  of  tumor  we  have  found  most  prevalent  in  chil- 
Incc  apparent  that  the  most  of  them  belong  to  the 
[rowths  arising  from  the  mesoblast — ^the  connective 
This  we  might  almost  have  expected  when  we  con- 
be  activity  of  the  connective  tissue  cells  during  the 
|tinie  of  childhood.    The  same  law  is  in  evidence  in 
lumber  of  dermoids  which  make  their  appearance 
when  structures  arising  from  the  epiblast  receive 
|ful  new  impetus  in  their  development, 
matrix  of  a  carcinoma,  arising  also  from  the  epi- 
at  birth,  what  is  the  inhibiting  power  that  prevents 
in  so  many  cases  until  middle  life  or  past?   It  is 
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true  that  babies  and  even  youths  have  not  experienced  the  trauma- 
tisms and  irritations  which  help  to  produce  tumor  growth  and 
induce  malignancy.  Children  have  not  followed  dusty  or  irrita- 
ting occupations,  such  as  chimney-sweeps,  millers,  charworkers, 
et  cetera;  nor  have  they  so  frequently  acquired  scar  tissue,  either 
by  wounds  through  normal  tissues  or  by  the  attempted  removal  of 
benign  growths  with  caustics,  which  only  partly  remove  them  and 
leave  a  part,  together  with  irritated  or  depressed  surrounding  cells. 
Children  are  less  apt  to  have  syphilitic  ulcerations,  lupus,  chronic 
ulcers,  old  sinuses,  which  are  prone  to  develop  carcinoma.  Their 
genital  organs  have  not  undergone  repeated  congestion  nor  inflam- 
mation nor  irritation,  as  those  of  adults.  How  much  have  these 
facts  to  do  with  the  scarcity — the  almost  entire  absence — of  epi- 
thelioma and  scirrhus  in  the  young?  And  how  much  is  due  to  that 
physiological  resistance  of  normal  cells  entrenched  in  their  proper 
surroundings  against  the  invasion  and  development  of  foreign  or 
of  abnormal  cells?  Very  interesting  studies,  for  example  those  of 
Tyzzer  *  tend  to  show  that  in  the  experimental  production  of  tumors 
by  the  inoculation  of  tumor  tissue,  it  is  the  growth  of  the  trans- 
planted cells  and  not  the  introduction  of  a  virus  that  produces  the 
tumor.  With  certain  kinds  of  tumors  the  continuation  of  the 
growth  is  not  dependent  upon  peculiar  conditions  in  the  tissues  to 
which  they  are  transplanted.  With  other  kinds  peculiar  conditions 
are  essential;  for  the  tumor  will  grow  if  transplanted  into  other 
parts  of  the  same  individual,  but  not  if  transplanted  to  other  in- 
dividuals. The  nature  of  a  tumor  growth  depends  upon  the  biologic 
character  of  its  cells,  just  as  in  Cohnheim's  experiments  before  cited, 
normal  cells,  dislocated,  still  tend  to  produce  their  kind.  Re- 
membering the  power  of  normal  cells  to  resist  abnormal  or  hetero- 
geneous growth,  and  the  remarkably  great  reproductive  power  of 
embryonic  cells,  as  shown  by  Cohnheim  and  Maas,  it  would  be  of 
extreme  interest  to  perform  a  series  of  experiments  to  ascertain 
whether  the  physiological  resistance  to  such  foreign  cell  encroach- 
ment is  different  in  the  young  subject  from  what  it  is  in  the  old. 

There  is  another  field  for  further  study  in  the  pathology  of 
the  tumors  of  children.  Are  they  more  or  less  subject  to  infection, 
to  ulceration,  or  do  they  behave  differently  under  irritation  or 
traumatism  than  the  same  variety  of  tumor  in  the  adult  ?  Are  the 
degenerative  changes  different  in  the  young  subject?  Compare 
calcification,  ossification,  caseation,  amyloid,  colloid,  mucoid  and 
fatty  changes  in  the  young  with  those  in  the  old.  Is  there  any 
different  behavior  of  the  lymphatic  system  toward  tumors  in  the 
young?  Are  their  tumors  more  or  less  liable  to  interstitial  hemor- 
rhage or  thrombosis  ? 
» Tyzzcf.   Boston  Med.  &  Surg.  Jour.,  1909,  161,  p.  103. 
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;g  certain  constitutional  diseases 

^a~Racbitis  or  Rickets — Infantile  Scorbutus. 

HEMOPHILIA 

Ilia  is  an  hereditary  disease  in  which  there  is  a  ten- 
Id  persistently  from  the  slightest  wound.  Alarming 
lorrhages  have  occurred  after  operations  upon  or  in- 
|eders,"  as  those  afflicted  with  this  disease  are  called, 
ay  sometimes  be  traced  through  seven  or  eight  genera- 
Iding  to  the  males  through  the  females,  the  females 
Ing  seldom  affected.    But  it  often  skips  a  gieneration, 
l^-  one  branch  of  a  family  in  its  descent. 
ving  cases  from  among  those  which  have  come  under 
utiDti  occurred  in  two  generations  in  the  S.  family. 
illiistr.ite  the  characteristics  of  this  peculiar  disease 

to  introduce  them  at  this  point. 
<iiows  of  no  bleeding  tendency  among  her  immcdi- 
and,  although  she  had  four  brothers  and  two  sisters, 
tiggregate,  were  parents  to  thirteen  children,  seven 
j^irls,  none  of  them  of  either  sex  have  yet  shown 
The  disease  has  followed  this  one  branch  of  the 
Sp  hemlf  has  several  times  had  hemorrhage  after 
-for  instance,  bleeding  three  days,  in  spite  of  rem- 
Lt  she  had  a  tooth  extracted.   She  flowed  abundantly, 
In  usly.  at  each  menstrual  period  and  childbirth.  She 
twice,  by  the  first  husband  having  one  daughter,  and 
|«  two  sons  and  one  daughter.   The  girls  were  never 
emophiHa.    But  the  boys,  from  the  second  or  third 
|ed  extensive  contusions  from  the  slightest  bump,  and 
eighth  year  got  joint  swellings,  especially  of  knees 
rhese.  swellings  were  accompanied  with  pain,  tender- 
kticHi,  Itfid  loss  of  function,  each  attack  lasting  ten  to 
J  and  then  subsiding  somewhat.   But  the  joint  attacks 
\d  them  from  walking  or  work,  extension  of  either 
being  impossible  on  account  of  swelling  and  tender- 
pg*  iS.)    When  H.,  the  elder  brother,  was  eighteen 
surgeon  tried  to  straighten  the  right  knee  by  tenot- 
96 
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omy.  The  hemorrhage,  although  not  profuse  at  the  time  of  the 
operation,  was  very  obstinate-  The  first  dressing  was  left  on  three 
days.  Then  the  leg  and  thigh  were  found  black  and  swollen,  and 
removal  of  the  bandages  waa  followed  by  a  gush  of  blood.  This 
was  repeated,  regardless  of  all  remedies,  and  he  died  eleven  days 
after  the  operation. 
Tlie  younger  brother, 
G.,  gradually  grew 
worse*  In  his  seven- 
teenth year  his  knees 
were  flexed  to  nearly  2 
light  angle,  and  could 
be  moved,  the  right 
about  thirty  and  the 
left,  fifteen  degrees. 
Elbows  niQvable  thirty- 
five  degrees,  all  with 
great  pain.  Suffered 
sc%'cre  pain  at  these 
points  and  in  right 
shoulder.  Was  mo- 
rose^ peevish  and  shy, 
and  addicted  to  mor- 
phine, A  shght  injury 
to  the  right  arm  now 
produced  an  immense 
swelUiig,  extending 
nearly  from  shoulder 
to  elbow.  After  five 
weeks  the  swelling  be- 
caxnc  tcnsc»  black,  and 
ooied  bloofl,  then 
opened  and  bled  three 
days,  when  he  died. 

Mrs.  S/s  daughter  (by  first  husband,  as  before  stated,  thus 
pro%*ing  transmission  by  the  mother)  married  and  had  three  chil- 
drciu  The  eldest  is  a  boy,  B,  B.  (See  Fig.  19,  taken  when  he 
was  eleven  years  old.)  He  first  got  swelling  and  tenderness  of 
joints  at  one  and  one-half  years  and  early  showed  the  tendency  to 
acquire  contusions,  which  would  appear  four  or  five  days  after 
tn|ury  and  remain  swollen,  discolored,  and  tender  for  weeks. 
When  two  years  old  a  slightly  cut  finger  bled  four  days.  At  four 
years  he  accidentally  bit  his  tongue  and  bled  three  weeks*  A  small 
pttncttired  wound  of  the  chin  bled  nine  days.  A  few  years  later 
a  smaU  cut  on  the  brow,  received  while  coasting,  was  repaired  with 


Fig  18.  He  M  or  u  ILIAC  Brut  hews.  Com- 
plete extension  of  knees  or  ell>ow&  iiii' 
possible  on  account  of  swellinif,  lender- 
nc5S  atid  hemorrhages.  The  elder 
brother,  aged  18,  died  eleven  days  after 
an  injudieious  attempt  to  straighten  one 
knee  by  tenotomy.  The  vonngcr  broila-r 
died  at  17  years  from  rcpL-aled 
spontaneous  hemorrhages*  These  two 
brothers  are  uncles  to  the  hemophiliac 
boy  sbown  in  Fig.  IQ. 
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two  sutures*  Six  days  later  immense  hemorrhage  took  place.  A 
surgeon  ^vho  was  called  in  "  did  not  believe  in  *  bleeders.' "  He 

enlarged  die  wound  to 
search  for  a  supposed 
bleeding  vessel  The 
hemorrhage  which  fol- 
lowed could  not  be  con- 
trolled even  with  forceps, 
which  were  left  in  the 
wound,  but  which  broke 
away,  bringing  slough- 
ing tissues,  ligatures, 
and  sutures*  All  known 
styptics  w^ere  used,  but 
oozing  continued  to  satu- 
rate dressings  for  five 
days,  when  the  boy  was 
nearly  dead.  The  hem- 
orrhage stopped  spon- 
taneously and  the  wound 
healed,  leaving  the  scar 
seen  on  the  temple  in 
Fig.  ig.  He  wa^^  a  tall 
hoy  at  eleven,  standing 
59  inches.  Observe  the 
large  knee  joints  and  the 
discolored  contusions  up- 
on the  legs.  His  younger 
brother,  H.  B..  at  the  age 
of  six  years,  has  never 
shown  anyth  in  g  abno  r- 
mal  even  after  cuts  and 
bruises.  The  third  child, 
a  girl  of  three,  has  had 
injuries,  but  showier!  no 
symptoms  of  hemophilia. 

The  nature  of  the  dis- 
ease is  unknown.  Sus- 
pected changes  in  the 
blood  or  on  the  blood- 
vess  el  s  h  a  ve  n  ot  been 
proven.  This  disease 
IS  not  to  be  confounded  with  the  hemorrhagic  disease  of  the 
new-born,  the  various  forms  of  purpura,  the  hemorrhages  that 
sometimes  appear  in  hereditary  lues,  nor  with  scurvy.   It  does  not 


Fia  ta.  Hemophiliac  bov>  Nephew  to 
the  hemophiliac  boys  shewn  in  Fig,  18. 
The  deep  scar  on  ihc  brow  catne  from 
a  5hght  injury  which  nearl)r  cost  him 
his  life.  The  large  knee  Joints  and 
right  elbow  and  the  discolored  con- 
tusions upon  the  legs  are  well  showtL 
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usually  make  its  appearance  till  in  the  second  year,  and  the  ten- 
dency to  bleed  may  be  finally  lessened  in  those  cases  that  survive 
to  adult  life.  The  arthritic  inflammations  resembling  rheumatism 
are  common  accompaniments.  Some  patients  bleed  periodically.  ( lo ) 
Treatment. — ^The  ordinary  means  for  hemostasis  may  be  tried. 
Pressure  forceps  or  ligatures,  compression,  heat,  cold,  tannin,  alum, 
Monseirs  solution,  cupric  sulphate,  collodion,  adrenalin,  and  other 
styptics.  The  persistent  hemorrhage  seems  to  be  capillary  and  to 
defy  stasis.  Ligatures  and  sutures  are  apt  to  slough  secondarily. 
Internal  medication  has  little  or  no  effect.  Many  drugs  have  been 
tried,  including  tannic  and  gallic  acids,  lead  actate,  ergot,  hama- 
melis,  calcium  chloride,  adrenalin,  and  even  thyroids  and  many 
others  old  and  new,  hydrastine  hydrochlorate,  stypticin  (Fischer). 
But  the  hemorrhage,  when  it  ceases,  usually  does  so  spontaneously. 

(") 

^    ^  RACHITIS  OR  RICKETS 

This  is  a  constitutional  disease  sometimes  classed  as  a  disorder 
of  development,  sometimes  as  a  disease  of  the  bones,  but  more  cor- 
rectly a  disease  of  nutrition  affecting  not  only  the  bones  and  teeth, 
but  the  nervous  system,  the  muscles,  aponeuroses  and  ligaments, 
the  mucous  membranes  and  the  lymphatics,  and  to  some  extent  the 
internal  organs,  especially  the  spleen.  The  direct  effects  upon  the 
skeleton  attributable  to  rickets,  and  its  indirect  influence  in  the 
causation  of  hernia  and  lymphadenitis,  which  are  not  so  obvious, 
are  the  principal  reasons  for  its  place  as  a  surgical  disease.  Also 
its  resemblance  to  other  acute  and  chronic  diseases  of  bone,  peri- 
osteum and  cartilage,  and  to  diseases  of  development. 

Etiology, — The  exact  etiology  of  rickets  is  obscure.  Its  pro- 
duction is  probably  a  complex  process.  Broadly  speaking,  the  cause 
is  found  in  faulty  diet,  and  especially  in  a  diet  lacking  in  fat  and 
proteid  elements,  the  lack  of  fat  being  the  more  serious  of  the  two. 
For  a  time  it  was  claimed  that  an  excess  of  carbo-hydrates  was  the 
cause,  acting  by  producing  excess  of  lactic  acid,  which  interfered 
with  the  assimilation  or  the  deposition  of  lime  salts.  But  it  is  prob- 
ably the  lack  of  essential  elements  rather  than  an  excess  of  any  one 
element.  But  besides  the  effects  of  faulty  diet  there  is  undoubtedly 
a  causative  relationship  in  bad  hygienic  surroundings,  especially 
overcrowding,  lack  of  sunlight  and  fresh  air,  and,  as  it  seems  to 
me,  lack  of  warmth — not  merely  warmth  of  climate,  but  warmth  by 
clothing.  As  might  be  expected  after  these  premises,  rickets  is 
most  frequently  found  in  infants  artificially  fed,  although  it  can 
occur  in  the  breast-fed;  and  in  the  children  of  the  poor  in  large 
cities,  although  it  may  occur  under  opposite  circumstances.  Rickets 
prevails  most  in  the  temperate  zones.  It  is  exceedingly  common 
in  England  and  quite  common  in  the  United  States,  especially 
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igrant  classes  and  their  immediate  descendants, 
i  cases  are  among  the  Negroes  and  ItaHans,  though 
will  often  be  found,  if  looked  for,  among  Ameri- 
has  fi^ably  nothing  to  do  with  the  direct  causa- 
uf;«le*^  alcoholism,  tuberculosis  or  syphilis,  it  may 
g  of  poor  resisting  power,  although  Siegert  has 
to  rachitic  and  non-rachitic  families  living  in  ex- 
|iiiliy^icnic  conditions.  The  presumption  that  rick- 
idence  of  remote  syphilis  is  negatived  by  the  fact 
hrldrea  of  a  family  show  most  evidence  of  a  syphi- 
ith  rkfaets  it  is  the  later  children  who  are  most  apt 

he  l^liSils  are  most  marked  in  the  bones.  The 
abnormally  flexible  and  soft  if  examined  in  the 
|he  disease,  before  "  ebumation  "  begins.   The  long 
moothly  cylindrical,  somewhat  lacking  the  well- 
tuberosities,  processes,  and  surfaces  which  mark 
The  periosteum  is  thickened  and  hyperemic.  The 
ses  <are  enlarged,  especially  those  at  the  lower  end 
ia*   One  of  the  peculiar  features  of  rickets  is  that 
inty  3$  to  which  bones  will  exhibit  the  most  severe 
the  upper  or  lower  extremity,  the  ribs,  or  the  cra- 
enlargfed  epiphyses  result  from  an  excessive  pro- 
tilage  ceils  deposited  in  imperfect  histological  ar- 
lyperemic  periosteum  also  proliferating  bone.  But 
ion  is  the  transition  to  normal  bone  effected,  the 
bin  salts  it  contains  being  reduced  from  30  to  50 
|uvhile,  the  medullary  canal  has  been  increased  in 
;  i  f  its  inner  layers,  and  the  bone  marrow  is 
|aa  increase  of  red  blood  cells.    The  epiphyseal 
ened  to  sometimes  four  or  five  times  its  normal 
dened  as  much  as  a  fourth  or  half  beyond  its  nor- 
ter  than  normal,  and  the  zone  of  growth  is  darker 
:AoT.    The  line  of  the  junction  between  cartilage 
hich  normally  is  straight,  here  presents  an  irregular 
:>pearance.    When  examined  with  the  microscope 
is  border  line  of  the  process  of  calcification,  which 
|ht,  is  interrupted  by  projection  through  it  into  the 
of  j£id^ed  ground  substance  or  osteoid  foci,  in 
spaces  are  being  formed;  and  on  the  other  side, 
calcified  or  decalcified  cartilage  are  seen.  Thus  the 
i lit  ins  ii>;sues  are  irregularly  intermingled  across  the 
The  osteoid  tissue — that  is,  newly  formed  bone, 
alciEcil — is  thicker  than  it  should  be,  the  trabecular 
rg^       the  bone  spongy  and  never  properly  cal- 
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cified.  The  flat  bones — for  example,  the  frontal  protruberances  or 
bosses — present  the  same  process  as  has  been  described  as  taking 
place  beneath  the  periosteum,  namely,  excessive  formation  of  osteo- 
genetic  layers  upon  the  surface  of  the  bone,  the  deposition  of 
osteoid  substance,  and  deficient  deposition  of  calcium  salts,  so  that 
the  bony  trabeculae,  while  calcified  within,  are  lacking  calcium  at 
the  periphery  and  remain  soft,  causing  the  characteristic  flexibility 
of  the  bone  with  its  visible  hyperemia  on  section.  The  pathologists 
have  not  yet  decided  whether  these  changes  are  of  the  nature  of 
inflammation  or  merely  of  faulty  nutrition.  In  the  course  of  three 
to  fifteen  months  the  condition  of  inflammation,  if  it  be  such,  or 
the  process  of  irregular  proliferation,  comes  to  an  end  and  is 
replaced  by  a  process  of  ossification.  The  vascularity  subsides,  and 
calcium  sjilts  are  deposited,  in  some  cases  being  substituted  for 
cartilage.  The  bone  resulting  is  condensed  and  hardened  to  a 
density  exceeding  that  of  normal  bone,  though  never  having  the 
normal  structure.  In  the  meantime  various  deformities  may  have 
been  produced,  which  will  be  described  in  the  section  on  symptoms, 
and  various  lesions  of  tissues  other  than  bone  cartilage  and  peri- 
osteum have  been  present  in  varying  degrees.  The  ill-nourished 
muscles  have  become  relaxed  or  atrophied.  The  bronchial  mucous 
linings  and  the  lungs  show  the  eflfects  of  repeated  catarrhal  inflam- 
mations. The  lungs  may  also  have  become  impervious  where 
pressed  upon  by  the  collapsed  thoracic  walls.  The  spleen  has  been 
enlarged,  but  not  degenerated,  and  subsides  with  the  cessation  of 
the  disease.  Chronic  catarrhal  inflammation  of  the  gastro-intestinal 
organs,  with  over-distension  of  weakened  musculature,  has  caused 
dilatation.  The  lymph  nodes  are  enlarged. 

Lamellar  cataract  is  claimed  by  some  to  be  a  result  of  rachitis, 
although  such  a  relationship  is  denied  by  Hutchinson.  The  erup- 
tion of  the  teeth  is  delayed  and  they  appear  irregularly  as  to  time 
and  as  to  position  in  the  alveolar  process.  Occlusion  is  imperfect. 
The  teeth  become  prematurely  discolored  and  carious.  Their  sur- 
faces are  grooved  and  striated.  Their  edges  rapidly  erode,  often 
being  notched  thereby.   (See  Figs.  20  and  21.) 

Age  of  Incidence, — ^The  age  of  incidence  most  frequently  is 
between  the  sixth  and  fifteenth  month,  according  to  Holt,  but  one 
is  sure  it  may  come  somewhat  earlier  or  later.  Cases  of  congenital 
rickets  and  of  late  rickets,  beginning  between  the  sixth  and  tenth 
years,  have  been  reported,  but  must  be  very  rare.  In  twenty  years' 
dispensary  service  I  do  not  recall  a  case  in  which  it  was  proven 
to  have  begun  after  the  period  of  childhood.  Possibly  some  cases 
of  knock-knee  or  bowed  legs  from  relaxed  ligaments  or  other  causes 
have  occasionally  been  attributed  to  rickets. 

Early  Symptoms. — The  early  symptoms  should  be  mentioned 
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sq^rately,  because  the  early  cietcction  of  the  condition  important. 
Almost  always  the  first  ^vmptom  noticed  by  the  niother  is  cither 

restlessness  at  night  and 
kicking:  off  the  bedclothes, 
or  cl^e  hea*i  sweating  flar- 
ing sleep.  The  reason  for 
this  kicking  of  the  clothes 
i>  unknown-  Some  have 
ihoitght  it  due  to  the  fre- 
quent indigestion  and  reflex 
disturbances.  The  profuse 
sweating^  of  the  head  has 
been  attributed  to  the  habit 
of  rolling  or  rubbing  the 
head  upon  the  pillow,  which 
seems  improbable.  The 
restlessness  and  head- 
sweating  may  continue  for 
weeks  or  months  before  any 
other  symptoms  are  noticed. 
Heading  of  the  ribs  almost 
always  is  present  as  an  early 


Fu.  20.  R.u  hjtu:  teeth. — Dr.  I.  A 
sign,  but  is  not  alw^ays  pres- 
ent in  a  marked  tiegree. 
Constipation  is  present  in 
most  cases,  but  is  so  com- 
mon a  symptom  in  other 
conditions  as  to  attract  little 
attention  toward  the  rachi- 
tis. Cranio*tabes  is  among 
the  early  signs. 

Other  Sym  ptoms, — Be- 
sides the  restlessness  at 
night  there  are  other  nerv- 
ous symptoms,  such  as  a 
predisposition  to  general 
convtdsions  upon  the  slight- 
est provocation^  such  as 
disorder  of  the  digestive 
organs,  laryngismus  stridu- 
lus or  tetany,  or  local  mus- 
cular spasm.  Pain  or  ten- 
derness are  mentioned,  but  Rachitic  lEEtH.-^Dr.  L  A.  Abt 
belong  rather  to  scurvy.  The  mucous  membranes  suffer  with  re- 
peated and  easily  induced  attacks  of  catarrhal  inflammations,  such 
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as  croups  bronchitis,  broncho-pneumonia ;  or  of  gastric  and  intesti- 
oal  catarrhs.  Such  attacks  are  not  only  easily  induced,  but  obsti- 
nate to  treat 

General  Condition. — ^The  general  condition  is  not  always  that 
of  emaciation.  Many  cases  appear  fat,  some  are  marasmic,  aU  poor 
in  nmscular  tissue.  Practically  all  are  anemic.  Any  of  the  usual 
forms  of  anemia  may  be  present,  and  worse,  according  to  the  sever* 
ity  of  the  case.  H ypertrophied  tonsils  and  adenoids  are  very  com- 
mon in  rickety  chil- 
dren; and  the  obstruc- 
tion they  cause  adds 
greatly  to  the  general 
debility  and  increases 
the  deformities  of  the 
chest*  (See  Chapter  on 
Obstructions  of  the  Air 
Passages, )  Enlarged 
lymphatic  glands  of  the 
neck  are  common  ac- 
oompaniments. 

Deformities.  — The 
deformities  of  rickets 
are  very  numerous. 
They  are  not  all  alwa}  s 
present,  nor  do  they  al- 
ways appear  in  the  same 
degree  of  deformity  in 
equally  severe  cases. 
Thus,  in  three  cases  of 
equal  f^everity,  one 
might  have  the  worst 
deformity  in  the  chest, 
another  be  most 
marked  in  the  upper  ex- 
tremities, and  tiie  third  show  the  disease  most  strikingly  in  de* 
formity  of  the  lower  extremities.  Some  cases  may  present  all  the 
known  evidences  of  the  disease.  Several  of  them  may  he  seen  in 
Fig.  23,  seventeen  months  old.  Observe  the  large  head,  tlie  narrow 
chest,  the  distended  abdomen,  and  symmetrical  deformities  of  the 
extremities,  namely,  bowed  forearms,  enlarged  radial  and  lower 
tibial  epiphyses,  and  the  tibiae  curved  convex  anteriorly.  We  will 
cwsider  the  dcformifies  separately. 

The  head  appears  too  large ;  but  this  may  appear  more  so  by 
comparison  with  tlie  chest,  for  it  may  not  be  so  large  by  measure- 
mcnt«  Some  actual  ealargcmenl  is  usuah  This  is  not  due  to  expan- 


FiG*  23,  TvpicAi.  TErru  of  bereditary 
SYPHILIS  (Hulchinson  teeth).  Abo 
shows  lilt  bossed  frontal  bones  and  tlic 
flat  nose  Had  snu tiles  and  s|?ec)fic 
rashes  wlieil  a  babe,  and  family  history 
of  syphilis.    Girl  aged  B  years. 
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sioo  from  witJiin,  as  in  hydrocephalus,  but  to  the  thickeiiingf  of  the 
cranial  bones,  which  is  most  marked  upon  the  frontal  and  parietal 
bones.  These  enlargements,  together  with  a  flattening  upon  the 
top  and  behind,  give  the  head  a  somewhat  square  shape  which  is 
different  from  the  globular  enlargement  of  hydrocephalus.  The 

anterior  fontanel  may  re- 
main open  until  the  second 
or  third  year,  and  when 
ossified  remain  flattened 
or  even  depressed*  The 
sutures  may  remain  open 
more  than  a  year,  and 
when  closed  still  be  vety 
pc  rceptiblc,  Cran  lotabes, 
a  parchment-like  crack- 
ling or  wrinkling  sensa- 
tion under  slight  pressure 
by  the  finger-tips  over  the 
occipital  and  parietal 
bones,  may  be  present*  It 
is  due  to  a  thinning  of  tlie 
bones  in  spots,  and  is  not 
pathognomonic  of  rickets, 
being  found  also  in  heredi- 
tary syphilis.  The  veins 
of  the  scalp  may  be 
prominent,  but  not  to  that 
degree  usual  in  hydro- 
d  |;li:ilus.  The  head  retains 
to  a  great  degree  its  char- 
acteristic deformity  after 
recover>%  although  the 
swelling  of  the  bones  di- 
minishes somewhat.  Den- 
tition is  delayed,  espe- 
cially if  rickets  begins 
early  before  teething  has 
begun. 

The  most  constant  sign  upon  the  thorax  is  the  rickety 
rosary — beaded  ribs^ — an  enlargement  of  the  epiphyseal  cartilages 
at  the  costo-chondrat  jimctions.  They  are  well  shown  in  Fig.  26, 
which  is  a  very  marked  case  in  a  babe  fourteen  months  old.  Bead- 
ing is  by  no  means  always  so  prominent.  It  may  be  discovered  only 
by  palpation.  Beading  takes  place  upon  the  inside,  as  well  as  upon 
the  outside,  of  the  thorax,  or  only  upon  the  inside.  The  most  seri- 
ous deformity  of  the  thorax,  so  far  as  its  effect  upon  health  is 


Fk;  23.  Rachitis.  Large  head,  nar- 
row chest,  distended  abdotnen.  Sym- 
metrical deformities  of  extremities, 
jiameJy,  bowed  forearms,  enlarged 
radical  and  lower  tibial  epiphyses^  and 
the  tibi^^e  curved  convex  anteriorly, 
17  mos*  old 
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concerned,  is  the  flattening  in  of  its  sides.  This  is  produced  by 
atmospheric  pressure  upon  the  yielding  chest  walls,  which  are  soft- 
est just  where  the  ribs  and  cartilages  join,  but  present  more  resist- 
ance in  the  sternum  which  stands  forward.  A  frequent  deformity 
is  a  flaring  outward  of  the  lower  part  of  the  thorax,  caused  by  the 
distension  of  the  abdomen,  and  often  persisting  in  cases  long  recov- 
ered from  active  rickets.  The  "  rachitic  girdle  "  is  a  groove  or 
depression  extending  across  the  chest  from  side  to  side,  just  above 
its  lower  border.  The  "  funnel-chest "  is  seen  in  Fig.  180,  thirteen 
months  old.  The  clavicles  may  be  enlarged  at  their  ends  and  the 
normal  curve  forward  exaggerated  at  the  inner  third.  This,  with 
the  curving  of  the  spine,  causes  the  neck  to  appear  short. 

Distension  of  the  abdomen  is  a  common  and  pronounced  symp- 
tom in  most  cases.  "  Pot-belly,"  or  "  potato-belly,"  comes  early. 
It  is  produced  by  the  faulty  digestion,  with  formation  of  gases,  and 
the  constipation,  or  alternating  diarrhea,  which  act  upon  weakened 
and  toneless  muscular  walls  and  stretched-out  aponeuroses.  They, 
like  the  stomach  and  colon,  become  permanently  dilated.  The 
enlargement  is  uniform  and  tympanitic.  The  linea  alba  stretches  to 
a  thin,  wide  ribbon  between  the  two  recti,  and  umbilical  hernia  is 
common.   It  may  be  seen  in  Figs.  23,  24  and  26. 

The  characteristic  rickety  deformity  of  the  spine  is  well  seen 
in  Fig.  24.  It  is  a  rounded  kyphosis  or  posteriorly  convex  curve, 
extending  usually  from  the  mid-dorsal  region  to  the  top  of  the 
sacrum.  It  will  be  further  described  in  the  chapter  on  the  spine. 
It  is  not  present  in  all  cases,  even  in  children  who  sit  or  stand. 

In  the  upper  extremity  the  most  common  deformity  is  swell- 
ing of  the  radial  epiphyses,  especially  at  the  wrist.  Bowing  of 
the  forearms  with  the  convexity  on  the  extensor  side  is  frequent. 
Fib  25  is  a  good  example,  also  Fig  24.  Fig.  25  also  shows  a 
characteristic  attitude  of  the  rickety  child,  sitting  cross-legged  and 
leaning  forward  on  the  hands,  thus  bending  the  forearms,  and  also 
putting  curves  in  the  spine  and  the  legs,  and  sometimes  in  the 
thighs  and  pelvis.  This  case  also  exhibits  the  big  belly  and  the  beaded 
ribs.  Such  children  do  not  want  to  be  moved  or  changed  to  any 
other  position.  The  humeri  are  not  so  frequently  bowed,  yet  they 
may  be  so,  or  enlarged  at  their  epiphyses.  Deformities  of  the  upper 
extremities  are  apt  to  be  symmetrical.  Bowing  may  partly  dis- 
appear. Enlarged  radial  epiphyses  are  apt  to  show  through  life. 
The  lower  extremities  also  yield  to  muscular  tension  and  to  weight, 
besides  exhibiting  the  swelling  of  the  cartilages.  The  thigh  and 
leg  bones  yield  in  various  directions,  producing  the  bow-legs,  bandy- 
legs,  saber-legs  (with  the  tibiae  convex  anteriorly,  as  seen  in  Fig. 
24),  or  the  corkscrew-legs,  which  are  bent  in  several  directions. 
(See  also  chapter  on  Rickety  Deformities.) 

Rickets  nms  a  chronic  course,  and  recovers  unless  complica- 
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tJons  prove  fatal*  The  active  condition  continues,  accordingf  to 
Holt,  from  three  to  fifteen  months.  It  ceases  when  the  conditions 
which  caused  it  are  changed.  Often  it  is  weaning^  or  a  change 
to  more  suitable  food  and  more  outdoor  life  that  terminates  the 

disease.  The  symptoms  subside 
in  somewhat  the  same  order 
tliat  they  came,  the  nerv*ous 
manifestations  first  and  the  de- 
formities last  if  at  all.  Tliere  is 
usually  some  deformity  which 
requires  mechanical  interfer* 
ence.  With  this  we  shall  deal 
in  the  appropriate  section. 

Diagnosis.  —  The  diagnosis 
h  easy  in  a  typical  case;  but  in 
the  slighter  cases  and  earljr 
stages  it  may  be  necessary  to 
examine  for  all  the  symptoms 
that  have  been  here  enumcr- 
ati^d.  By  the  time  the  case  wilh 
bony  changes  is  brought  to  the 
surgeon  the  nature  of  the  diffi- 
culty should  be  distinguishable. 

The     enlargement     of  the 
head    may    be    mistaken  for 
hydrocephalus.    But  this  latter 
has   the   head   globularly  ex- 
panded, with  the  eyes  depressed 
in  their  orbits,  or  strabismus, 
and  often  symptoms  of  brain 
Fig.  24.   Typical  RACHtxis.    Large  pressure,  and  the  fontanels  not 
square  head,  big  belly,   roimded  ^nly   open   but  bulging.  Ra- 
kyphos,  enlarged  radial  epiphyses,    . i  1  j 

and  bowed  tibia:,  chitis  has  a  square  head  with 

flat  vertex,  and  craniotabes; 
and  no  signs  of  intracranial  pressure.  The  rickety  curved  spine 
may  be  mistaken  for  the  kyphosis  of  tubercular  spinal  disease-  But 
the  rickety  spinal  curve  is  rounded  and  disappears,  or  almost  dis- 
appears, with  the  flexibility  test.  The  kyphosis  of  caries  is  angular 
and  rigid,  not  yielding  with  extension  or  backward  flexion.  Rickets 
and  scurvy  may  be  confused.  Scurvy  has  the  greatest  tenderness 
at  the  epiphyses  of  the  tow^er  extremities,  ecchymoses  in  the  skin, 
hemorrhages  beneath  the  periosteum,  and  spongy  gums.  Rickets 
presents  no  marked  tenderness  excepting  about  the  ribs,  and  no 
gum  lesions.  Achondroplasia  may  be  mistaken  for  the  more  com- 
mon disease,  rickets.    But  achondroplasia  is  congenital;  the  head 
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is  dwarfed  at  the  base,  besides  being  expanded  above;  the  long 
bones  have  failed  to  grow  in  length,  are  not  curved,  and  widen 
abruptly  at  the  epiphyses.  Rickets  comes  in  the  second  six  months 
of  life,  with  its  nervous,  catarrhal  and  bone-deforming  train  of 
symptoms.  Syphilitic  osteochrondritis,  the  pseudo-paralysis  of 
hereditary  syphilis,  may  be  taken  for  rachitis.  But  the  former 
comes  usually  in  the  first  few  weeks  of  life.  It  presents  a  swelling 
of  perhaps  one  lower 
epiphysis  of  femur  or 
humerus.  The  swelling  is 
painful.  Separation  of 
the  epiphysis  may  occur. 
Late  syphilis,  correspond- 
ing to  tertiary,  affects  the 
shaft  rather  than  the  ex- 
tremities. Rickets,  as  has 
been  said,  seldom  comes 
before  the  second  half 
year  of  life;  the  bone 
lesions  are  apt  to  be  multi- 
ple and  symmetrical,  and 
almost  painless.  In  syph- 
ilis and  in  scorbutus  the 
therapeutic  test  is  generally 
conclusive. 

The  differentiation  of 
rickets  from  some  forms 
of  paralysis  should  be  al- 
luded to,  especially  with 
respect  to  the  common 
forms,  poliomyelitis  and 
paraplegia.  The  apparent 
paralysis  involves  many 
muscles,  there  is  no  rig- 
idity or  coldness.  The  re- 
flexes and  muscle  reac- 
tions are  present.  In 
paralysis  from  poliomyelitis  the  paralysis  is  limited  to  certain  mus- 
cles or  muscle  groups ;  the  parts  are  cold,  perhaps  wasted,  and  re- 
flexes diminished  and  reactions  altered.  With  cerebral  palsy  there 
is  rigidity  of  the  lower  extremities,  exaggerated  patellar  reflexes 
and  likely  cerebral  symptoms. 

Treatment. — Many  cases  coming  to  the  surgeon  are  past  the 
stage  when  anything  but  operative  or  mechanical  means  will  be 
of  any  service,  the  damage  havdng  been  done  and  remaining,  al- 


Fic.  25.  Characteristic  attitude  of 
RACHITIC  CHILD,  Sitting  crossleggcd 
and  leaning  forward,  resting  weight 
upon  the  arms  which  has  caused  the 
forearms  to  become  bowed.  This  po- 
sition often  curves  also  the  legs  and 
the  spine,  and  sometimes  the  thighs 
and  the  pelvis. 
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though  the  cause  is  no  longer  active.  Others  may  forttinately  be 
brought  earlier  in  ihe  case,  when  in  addition  to  his  osteotomes  and 
osteoclasts,  his  tenotomes,  casts  and  braces,  the  surgeon  should 
have  recourse  to  diet,  hygienic  measures,  and  perhaps  drugs.  Briefly, 
these  consist  in  the  withdrawal  of  the  food  that  has  occasioned  the 
disease*  If  the  infant  is  nursing  late  it  should  be  weaned.  Often 
it  will  not  feed  properly  until  this  is  done.  The  use  of  carbohy- 
drates, namely,  starches  and  sugars,  and  all  canned  or  proprietary 
foods,  should  be  prohibited  or  limited*    In  their  stead  the  child 


Fii.  26,    Beaiping  of  the  ribs  FTiOM  HACniTis.    Note  also  the  flabby  muscles, 
big  belly  and  umbilical  he  mi  at 

should  have  all  it  can  digest  of  fats  and  nitrogenous  foods,  namely, 
fresh,  preferably  raw,  cream  and  milk,  eggs,  beef  juice,  scraped 
beef  or  mutton,  fruit  juices,  and,  with  older  children  only,  the  fruit 
itself.  Fresh  air  and  sunlight,  with  clothing  proper  for  the  season, 
are  demanded.  Rickety  children  improve  at  the  seashore  or  in  the 
country;  many  of  them  do  better  in  the  mountains.  But  few  can 
have  these  advantages.  The  present  tendency  to  make  more  use  of 
roof-gardens  in  connection  with  hospitals  and  city  homes  has  much 
to  commend  it  in  the  treatment  of  rickets  as  well  as  tuberculosis. 
If  we  paid  more  attenbion  to  providing  sun  and  air  parlors,  and  free 
ventilation  of  hospitals  and  homes  for  cliildren  all  the  year  around, 
they  would  derive  quite  as  much  benefit  as  to  send  them  for  a  brief 
season  to  seaside  or  country.  Sufficiently  warm  clothing  is  requiaitc 
to  prevent  chilling  of  the  extremities.  In  Etigland  many  hospital 
wards  and  poor  homes  are  too  cold ;  and  children  are,  besides  being 
poorly  fed,  more  thinly  clad  than  in  this  country,  their  legs  often 
exposed  until  blue  with  cold.    In  this  country  we  go  to  the  otlier 
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extreme  as  to  heating  of  hospitals  and  homes,  and  invite  catarrhal 
attacks  upon  the  slightest  exposure  to  a  change  of  air.  Cold  sponge 
baths  every  morning,  followed  by  brisk  rubbing  till  reaction  is  es- 
tablished, and  also,  if  not  at  the  same  hour  then  later  in  the  day, 
the  employment  of  systematic  massage,  are  among  the  most  useful 
means  to  invigorate  the  patient,  to  increase  the  resistance  to  cold,  to 
improve  the  muscular  tone  and  the  circulation,  and  hasten  metab- 
olism in  the  tissues. 

Of  the  drugs  used  in  rickets,  cod-liver  oil  stands  first.  The 
question  is  still  disputed  whether  it  acts  as  a  drug  or  as  a  food. 
In  this  disease  certainly  one  would  prefer  the  oil  to  any  extract 
made  from  it.  Phosphorus  was  much  used  for  a  time,  and  is  by 
some  still,  in  doses  of  1-200  to  i-ioo  t.i.d.  It  seems  to  do  some 
good  early  in  the  case,  especially  in  cases  with  tenderness  of  epiphy- 
ses somewhat  resembling  scurvy,  and  in  the  nervous  cases.  Hypo- 
phosphites,  iron  and  arsenic  are  much  in  use  in  rickets  as  in  other 
states  of  "  debility,"  that  is,  lowered  vitality  with  malnutrition.  These 
drugs  may  be  used  singly  or  in  various  combinations,  also  with  cod- 
liver  oil.  The  iron  and  the  arsenic  are  certainly  useful  for  the 
anemia.  The  cod-liver  oil  is  given  as  the  stomach  will  tolerate  it, 
The  hypophosphites,  whether  of  much  therapeutic  value  or  not, 
serve  as  a  vehicle.  In  those  cases  accompanied  with  the  lymphatic 
enlargements  the  iron  in  the  form  of  the  syrup  of  the  iodide  is  use- 
ful. This,  in  combination  with  cod-liver  oil  and  syrup  of  the  lacto- 
phosphate  of  lime,  has  been  a  stock  preparation,  inelegant  but 
efficient,  for  dispensary  use  for  many  years.  The  mechanical  treat- 
ment of  rachitis  will  be  discussed  with  regional  surgery.  (12) 

INFANTILE  SCORBUTUS 

Infantile  Scorbutus  {Scurvy;  Barlow's  Disease;  Scurvy- 
Rickets;  Acute  Hemorrhagic  Rachitis,) — ^The  fact  that  many  sur- 
geons have  cut  down  upon  scorbutic  bone  under  the  impression 
that  they  were  dealing  with  an  acute  periostitis  or  an  osteomyelitis 
or  even  sarcoma,  emphasizes  the  necessity  of  keeping  a  knowledge 
of  this  disease  before  those  who  essay  to  treat  children  surgically. 
Infantile  scorbutus  is  by  some  considered  not  to  be  identical  with 
scurvy  of  adults.  However,  with  the  "  infantile  "  prefixed  it  makes 
a  satisfactory  name.  It  was  long  confounded  with  rickets,  from 
which  it  is  distinct,  though  often  co-existent,  and  the  synonym 
scurvy-rickets  is  unfortunate.  It  is  called  Barlow's  disease  by  the 
English,  after  Dr.  Barlow  of  the  Great  Ormand  Street  Hospital,  who 
wrote  upon  it.  The  resemblance  in  scurvy  and  rickets  is  in  the  bony 
changes,  in  the  age  at  which  they  occur,  and  in  their  dietetic  origin. 
But  the  hemorrhagic  features  of  scurvy  never  appear  in  rickets,  and 


ati|ieB(l>so  successful  in  scurvy  has  no  effect  in 

Lirvy  is  a  constitutional  disorder  produced  by  faulty 
great  majority  of  cases  occur  in  the  second  and 
of  lift:,  though  it  can  occur  earlier  or  later,  most 

hth  or  ninth  month. 

Scurvy  may  occur  in  a  breast-fed  infant,  but  the 
romineiit  cause  is  found  in  food  that  is  not  fresh, 
roprtetary  foods,  condensed  milk,  and  sterilized  milk, 
the  disease  results  not  only  because  the  food  is  low 
:-ui;rir  or  salts  (this  may  or  may  not  be  the  case), 
been  cooked,  heated  or  dessicated;  it  lacks  the 
hne&s ;  and  because  its  use  has  been  continued  for 

OtltllS. 

iQfofny\ — Hemorrhages  take  place  beneath  the  peri- 
aflfected  bones,  and  in  fatal  cases  the  periosteum  of 
on  may  be  somewhat  loosened.  The  lesions  are  most 
gs  and  thighs,  the  boaes  of  which  may  be  entirely 
osteum.  Extravasations  of  blood  may  also  be  found 
s  and  in  cellular  tissues.   Separation  of  the  epiphy- 
aft  may  occur,  more  frequently  at  the  lower  end  of 
The  ipints  are  usually  not  affected.  Hemorrhages 
sdlicna  may  be  found  upon  any  of  the  mucous  mem- 
ihe  pleura,  pericardium,  peritoneum,  or  the  skin, 
)T  kidneys  and  bone  marrow,  and  there  is  marked 
ngiyltkj  The  microscopic  bone  alterations  resemble 

af^  Course. — In  a  majority  of  the  cases  the  first 
act  attention  is  tenderness  of  the  legs  upon  handling, 
lit  may  have  been  considered  puny  for  some  time 
is  Kiiderness  may  be  hard  to  localize,  but,  as  it 
ear  the  joints,  is  apt  to  be  mistaken  for  rheumatism, 
mon  at  this  age.   On  closer  examination  it  may  be 
Kit  I  tic  tenderness  is  not  in  the  joint  itself.  This 
eases,  and  the  babe  dreads  to  be  moved  or  .even 
ecofnte'  very  unhappy  and  much  distressed.  The 
en  and  turgid,  bleeding  readily.   This  condition  may 
s  or  weeks,  with  fretfulness,  loss  of  appetite,  weight 
the  disease  may  advance  to  greater  severity.  Pseudo- 
low^t  extremities  appears,  due  to  the  extreme  ten- 
etiittCfe  lo  separation  of  an  epiphysis.  This  has  often 
r  the  paralysis  of  poliomyelitis,  which  has  no  ten- 
liiiq-.    The  tenderness  is  greatest  at  lower  ends  of 
mtl  extends  along  the  shafts  of  the  bones.  Swellings 
me  situation,  and  discoloration  of  the  skin  over  the 
o  the  hemorrhage  beneath.  Swelling  and  tenderness 
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may  appear  also  near  the  other  joints  of  lower  or  upper  extremities, 
and  even  the  ilium  or  the  ribs.  The  swelling  about  a  knee  may  be 
so  large  and  discolored  as  to  resemble  a  sarcoma.  But  most  often 
both  limbs  are  affected.  The  discoloration  has  the  appearance  of 
a  bruise,  as  in  hemophilia.  Hemorrhages  beneath  the  skin  give 
some  resemblance  to  purpura.  The  gums  and  mouth  resemble  mer- 
curial stomatitis,  but  with  less  salivation.  The  gums  become  im- 
mensely swollen,  of  a  dark  purple,  and  hemorrhage  takes  place, 
not  only  from  the  gums,  but  from  the  roof  of  the  mouth  or  the 
pharynx.  Hemorrhage  may  also  occur  from  the  nose,  bowels,  kid- 
neys, or  stomach.  Hemorrhage  in  the  orbit  may  cause  protrusion 
of  the  eyeball.  The  child  may  fail  greatly  in  its  general  condition 
or  not  appear  so  badly  off,  excepting  as  to  local  conditions.  Com- 
plications may  end  the  case ;  or,  if  untreated,  it  may  die  of  exhaus- 
tion or  heart  failure,  the  course  of  the  disease  in  fatal  cases  averag- 
ing two  to  four  months. 

Diagnosis. — After  this  description  it  hardly  seems  necessary  to 
say  anything  further  upon  diagnosis.  A  mistake  could  scarcely 
occur  if  only  this  disease,  with  its  characteristic  features,  be  borne 
in  mind  and  looked  for. 

Treatment  and  Results. — ^The  treatment  consists  in  discontinu- 
ing the  food  that  has  been  in  use  and  using  fresh  cow's  milk,  modi- 
fied to  suit  the  babies'  digestion,  and  fed  raw.  If  milk  of  proper 
modification,  but  sterilized  or  pasteurized,  had  been  in  use,  the  heat- 
ing should  be  discontinued.  This  would  result  in  cure  in  time. 
But  it  is  much  better  to  use,  also,  orange  juice,  from  a  few  drachms 
to  a  few  ounces  a  day,  in  divided  doses  between  meals.  The  juice 
of  the  lemon,  lime  or  other  fruit  will  do.  Fresh  raw  beef  juice  is 
useful.  Older  children  can  take,  also,  potato  with  benefit,  and  other 
foods.  This  treatment  shows  remarkable  effects,  and  usually 
promptly.  Mild  cases  show  improvement  in  a  few  days.  Many 
cases,  even  though  severe,  recover  in  a  few  weeks,  unless  there 
are  complications  which  give  trouble  and  cause  delay.  Local  treat- 
ment to  the  affected  limbs  should  be  employed.  Hemorrhages  are 
increased  and  fractures  or  epiphyseal  separations  are  produced  by 
slight  accidental  force,  such  as  ordinary  changing  of  the  clothing. 
The  limbs  should  be  protected  and  kept  at  rest  by  bandaging  them 
to  softly  padded  splints  and  the  patient  laid  upon  a  pillow,  mattress 
or  stretcher,  which  can  be  carried  about  as  necessary  without  dis- 
turbing the  patient. 

It  is  remarkable  how  soon  and  from  what  serious  conditions 
scorbutic  infants  will  recover,  once  the  proper  treatment  is  insti- 
tuted. The  tenderness,  the  spongy  gums,  the  swellings,  the  extrava- 
sations, even  the  periosteal  and  bone  lesions,  clear  up  in  a  way  that 
seemed  impossible.  The  periosteum  resumes  its  attachment  to  the 
bones;  fractures  and  separated  epiphyses  reunite. 


CHAPTER  IV 


VARIOUS  INFECTIONS  AND  THEIR  EFFECTS,  AND 
NON-INFECTIOUS  GANGRENE 

Tuberculosis  —  Syphilis  —  Sapremia — Septicemia — Pyemia — 
Surgical  Scarlet  Fever — Diphtheria  and  Pseudodiph- 
THERiA — Erysipelas — Cellulitis — Acute  Diffuse  Celluli- 
tis— Tetanus  or  Lockjaw — Other  Infections — Acti- 
nomycosis— Gangrene,  Infectious  and  Non-Infectious. 

TUBERCULOSIS 

There  is  abundance  of  evidence,  both  statistical  and  clinical, 
in  the  hands  of  every  practitioner,  to  prove  that  tuberculosis  is  very 
prevalent  in  the  early  years  of  life ;  and,  although  the  present  wide- 
spread organized  and  scientifically  conducted  effort  to  stop  its  rav- 
ages will  lessen  to  a  marked  degree  the  number  of  cases  and  the 
percentage  of  deaths,  it  is  not  probable  that  the  disease  can,  as  the 
sanguine  hope,  be  entirely  banished  from  the  earth.  At  the  best, 
we  in  the  present  generation  will  be  obliged  to  deal  with  it  clinically* 
as  well  as  prophylactically. 

Heredity. — Modem  investigation  has  almost  laid  the  ghost  of 
heredity,  which  pointed  to  the  early  doom  of  all  whose  ancestors 
were  tuberculous ;  but  has  given  very  alarming  warning  against 
the  danger  of  infection.  It  is  now  held  that  cases  of  direct 
hereditary  transmission  of  tuberculosis  from  parents  to  offspring 
are  exceedingly  rare.  That  infection  of  the  fetus  in  utero  can  pos- 
sibly occur  is  proven  (Schmorl  and  Birch-Hirschfeld),  but  the  fact 
that  Virchow  never  met  with  a  case  of  congenital  tuberculosis  indi- 
cates its  rarity.  In  such  cases  as  are  on  record  of  tuberculosis  being 
transmitted,  or  of  its  being  present  at  birth,  it  is  believed,  upon 
clinical  and  experimental  evidence,  that  the  infection  came  from 
the  mother.  The  father  may  have  tuberculosis,  even  that  of  the 
genital  organs,  with  bacilli  in  the  seminal  fluid,  and  not  transmit 
the  disease.  It  is  undeniable  that  tuberculosis  in  the  family  greatly 
increases  the  chances  of  house  or  contact  infection  of  the  child. 

Diathesis. — It  remains  uncontroverted  that  the  parents,  or 
either  of  them,  may  transmit  a  constitution  peculiarly  vulnerable 
to  tuberculosis — ^the  "  tubercular  diathesis,"  as  lit  is  sometimes 
called.  This  inherent  diminished  power  of  resistance  to  the  inva- 
sion of  the  tubercle  bacillus  and,  perhaps,  of  other  germs  was  for- 
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merly  called  "  scrofula,"  and  is  sometimes  still  called  "  struma," 
or  the  strumous  constitution.  Our  predecessors  included  in  struma 
many  conditions  which  we  now  regard  as  incipient,  or  quiescent,  or 
local,  tuberculosis,  such  as  enlarged  lymph  nodes  and  chronically 
inflamed  joints,  cold  abscess  and  dactylitis,  besides  the  tendency  to 
catarrhs  and  pyogenic  infections  of  the  mucous  linings  of  the  upper 
air  passages  and  the  skin  and  adjacent  lymphatics.  With  the  closer 
study  following  the  discovery  of  the  bacillus  of  tuberculosis,  came 
the  suggestion  to  discontinue  the  use  of  the  term  "  struma."  How- 
ever, it  has  been  retained  as  useful,  but  with  its  meaning  limited  to 
be  a  diathesis,  rather  than  any  disease  per  se,  or  to  include  only 
certain  mild  manifestations.  Independent  of  any  marked  diathesis, 
the  resistance  to  infection  varies  greatly  in  all  individuals. 

Predisposing  Causes, — Resistance  may  be  lowered,  and  tissues 
locally  rendered  more  favorable  to  the  reception  or  the  activity  of 
the  infection  by  various  diseases  which  are  very  common  in  infancy 
and  childhood ;  notably  by  measles,  whooping-cough,  chronic  inflam- 
mations of  the  naso-pharynx  and  the  ear,  of  the  bronchi  and  lungs, 
of  the  gastro-intestinal  tract,  and  the  lymphatic  glands.  These  tis- 
sues very  often  furnish  the  infection  atrium.  Any  debilitating 
disease  may  be  a  general,  and  any  local  lesion  a  local,  predisposing 
cause  of  tuberculosis.  Lack  of  nourishing  food,  of  fresh  air,  or 
of  sunlight  predisposes  to  this  disease. 

The  Sources  of  Infection  are  sputum  or  other  discharges  con- 
taining the  bacilli,  and  these  are  conveyed  in  the  air  or  in  drink  or 
food.  The  bacilli  being  inspired  or  swallowed,  find  their  way  either 
through  the  lymphatic  system  or  by  lodgment  in  the  lungs  or  by 
absorption  and  conveyance  into  the  blood,  and  produce  their  char- 
acteristic effects. 

Age  of  Incidence  and  Clinical  Manifestations. — The  effects  of 
the  tubercle  bacillus  are  the  same  in  the  child  as  in  the  adult  as  to 
the  ilcpeation  of  tubercle,  the  production  of  toxines,  the  destruction 
of  tissue.  But  the  distribution  of  the  disease  in  the  system,  and, 
consequently,  the  clinical  form  which  it  takes,  vary  widely  from 
those  in  the  adult,  and  vary  at  different  ages  in  the  infant  and  child. 
Tuberculosis  is  rare  under  three  months,  uncommon  under  six 
months,  more  common  in  the  second  six  months,  and  extremely 
prevalent  and  fatal  in  the  second  year  of  life.  Under  two  years 
the  lesions  are  most  frequent  in  the  bronchial  lymph  nodes,  the 
lung^  and  the  meninges ;  after  that  age  the  cervical  and  the  abdomi- 
nal lymph  nodes  and  the  bones  and  joints.  If  you  mention  tuher- 
culoiis  to  the  physician  accustomed  to  adult  patients,  he  at  once 
thinks  of  pulmonary  phthisis  as  the  most  common  clinical  form 
of  the  disease.  Mention  tuberculosis  to  a  pediatrist  and  his  mind 
rqDf  OD  glandular^  miliary,  meningeal,  diffused,  lung,  bone  and 
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Iritoncal  forms  of  the  disease.  Tuberculosis  of  the 
liivis,  bones  and  joints  and  meninges  are  more  preva- 

n  years  of  life  than  ever  afterward, 
{nanlfestations  of  this  disease  in  the  bones  and  joints, 
the  peritoneum,  the  lymphatics,  and  the  skin  I  shall 
ftirtlier  attention  under  appropriate  headings.  It 
I  led  to  this  general  consideration  of  the  subject  that 
lay  be  acute  or  chronic  even  in  a  young  child.  That 
|it  is  more  apt  to  be  general  than  in  an  adult,  and  if  at 
ire  apt  to  become  generalized,  either  spontaneously 
i  il  interference.   If  the  disease  is  chronic  it  may  be 
or  local.    But  if  chronic  and  local,  there  exists  that 
[  >s  to  become  generalized  upon  slight  provocation. 
Treatment. — The  characteristic  just  mentioned  has 
kr diction  of  inconsiderate  surgical  interference  in 
•rA  U)  the  most  scrupulous  and  careful  thoroughness  of 
I  k  when  in  the  selected  case  it  is  decided  upon.  The 
kment  is  then,  in  'the  main,  much  more  conservative 
iitioog  our  preceptors,  but  in  case  of  interference  it  is 


\rreauncnt, — The  general  treatment  of  tuberculosis  will 
iimlcr  the  headings  air  and  climate,  sunlight,  exer- 
ntluT  hygienic  measures,  diet,  drugs,  tuberculin,  and 


and  climate  are  as  important  in  the  treatment  of 
bonos.  joints,  glands,  or  other  forms  of  the  disease 
iTi^irv  as  in  jnilnionary  phthisis.    A  change  from 
^^or  life,  or  from  vitiaieil  to  pure  air  will  as  surely 
ju  ial  n\<ult  in  one  class  of  cases  as  in  the  other.  Im- 
Ly  no!  bo  as  promptly  noted,  for  the  course  of  luber- 
le  or  joint  or  ji lands  is  very  chronic,  and  alterations  arc 
In.    A  change  to  the  seaside  or  the  mountains  or  to 
baictioial :  and  yet  one  has  seen  improvement  quite 
I       fiom  placing  bod-ridden,  house-confined  children 
r  even  from  removing  window  blinds  and  windows 
\\\\i:m  iiuliX^rs,   i^^t  course,  in  northern  climates  extra 
be  pTvn  ivlod.  so  that  this  open-air  life  can  be  carried 
l^^fort  and  safety :  but  it  is  i^rfectly  feasible.  There 
v'cUf  1lu\t  lan>:uish:ng  through  the  fall,  winter,  and 
tc  has  soiMi  in  so:v.c  hospitals  and  homes,  nor  that 
.  .  t  v^^^\  lor  a  trip  to  tlK  coimtr>*  or  the  seaside,  if 
Tu  mus  won*  ,trran5:x\?  to  admit  fresh  air  and  sunlight 
iviuL    ri'.cro  are  no  cv^ntra-indications  for  the  fresh- 
\^  K\  c\\  riic  j\i::ont  should  never  be  exposed 

hv«gA|v  T.        shoul.-  r.ovcr  be  without  sufficient  pro- 
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tection  of  clothing  or  bedding  to  be  perfectly  comfortable.  Exer- 
cise and  oil  massage  of  such  limbs  or  parts  as  are  not  placed  at 
rest,  and  baths  also,  are  excellent  measures  for  improvement  of  the 
general  condition  of  all  these  patients,  even  those  confined  to  bed 
with  joint  and  bone  disease.  Exercise  should  not  be  indulged  in 
if  it  raises  fever  temperature.  Massage  in  the  neighborhood  of 
the  diseased  part  is  not  advised. 

Diet  should  be  carefully  watched,  lest  indigestion  be  produced, 
but  all  the  food  that  can  be  assimilated  should  be  administered. 
Milk,  cream,  and  eggs  are  especially  good  articles  of  diet.  Some 
children  take  olive  oil  well.  Some,  who  cannot  take  any  kind  of 
oil  without  disturbance  of  the  digestion,  can  use  bacon  or  fat  beef 
or  mutton,  when  well  masticated  with  bread. 

Drugs. — Cod-liver  oil  is  a  valuable  article — whether  we  class 
it  as  a  food  or  as  a  medicine  does  not  matter.  Creosote  is  a  useful 
drug,  and  may  be  given  in  various  mixtures  or  in  pill  form,  or  in 
the  cod-liver  oil.  Guaiacol  is  useful  and  may  be  taken  lin  the  same 
way,  or  by  inunction  of  an  ointment  containing  guaiacol,  lanolin, 
and  lard.  Arsenic  is  a  tonic  of  great  value,  which  seems  to  rouse 
the  system  to  resistance  to  the  infection.  Iron,  especially  in  the 
form  of  the  syrup  of  liodide,  has  given  great  satisfaction.  The 
hypophosphites  are  recommended  by  most  writers.  I  have  never 
been  as  sure  of  positive  benefit  from  this  drug  as  I  have  from  the 
others  mentioned.  Any  of  them  must  be  persisted  in  for  a  long 
time  to  get  eflfects. 

Tuberculin,  which  was  so  enthusiastically  tried  by  everybody 
immediately  after  its  discovery,  was  warmly  praised  by  some  and 
as  vigorously  condemned  by  others,  and  later  restricted,  for  the 
most  part,  to  diagnostic  uses.  More  recently  its  use  began  to  be 
resumed  by  a  few  in  a  more  careful  manner  by  giving,  at  intervals 
of  a  week  or  two,  doses  so  small  as  to  cause  no  perceptible  reaction. 
Still  more  recently,  the  action  of  the  opsonins,  in  connection  with 
the  phagocytic  action  of  the  leucocytes,  has  been  discovered;  and 
it  has  become  possible  to  test  the  capability  of  the  blood  plasma  (or, 
rather,  of  the  opsonins  which  it  contains)  to  prepare  the  bacteria 
for  destruction  by  the  phagocytes.  By  means  of  such  tests  it  is 
practicable  to  ascertain  whether  the  "  opsonic  index  '*  of  the  blood 
is  positive  or  negative,  and  to  what  degree ;  m  other  words,  whether 
it  is  capable  of  reacting  to  the  inoculation  of  a  bacterial  vaccine. 
In  the  light  of  these  new  facts  it  would  appear  that  the  unfortunate 
results  in  the  use  of  tuberculin  were  probably  due  to  using  it  when 
the  blood  was  not  in  condition  to  respond  to  it.  and  that  with  pres- 
ent knowledge  of  the  subject,  such  results  could  be  avoided  by  test- 
ing the  blood  before  the  administration  of  the  tuberculin.  If  by 
(his  means  it  shall  prove  that  the  remarkably  beneficial  effects 
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111  be  procured  invariably,  tuberculin  will  assume 
Lot  jk^e  in  the  treatment  of  tuberculous  bone,  joint, 
otmr  surgical  affections.    In  localized  tuberculosis, 
of  tlie  bones  and  joints,  as  in  other  infections, 
j  induced  hyperemia  by  the  Rier-Klapp  method  has 
|th  good  results.    It  is  thought  to  act  by  increasing 
:>sis  and  phagocytosis,  and  so  causing  the  destruction 
|y  retaining  locally  to  some  degree  the  products  of 
of  the  bacteria,  which  thus  destroy  themselves,  and 
locally  the  alkalinity  and  the  bactericidal  power  of 
:r  datms,  also,  that  processes  of  resolution  and  absorp- 
LL^^cneration  arc  stimulated  by  the  hyperemia.  (Sec, 
jii  Septicemia.) 

SYPHILIS 

|in  mfahcy  and  childhood  is  either  acquired  or  in- 

Syphilis  is  much  less  common  of  the  two.  Yet  it 
cause  of  its  comparative  rarity,  be  overlooked.  It 
ed  from  the  mother  in  the  act  of  birth,  or  later;  or 
yphilitic  wet  nurse ;  or  by  kissing,  or  other  accidental 
infaiU  with  a  syphilitic  visitor,  relative,  friend,  or 
rough  the  medium  of  a  nursing  bottle,  toy  or  the  like; 
rcunickion ;  or  by  vaccination.  I  have  never  seen  a 
in  these  two  last  mentioned  ways;  probably  because 
e  nrii^inal  rite  of  circumcision  requiring  the  priest  to 
tr,  t!ic  wound  is  seldom  now  employed.  The  act  sub- 
that  oi  squirting  a  mouthful  of  vinegar  or  wine  upon 
av^  still  room  for  improvement.  Vaccino-syphilis 
irally  imknown  since  carefully  prepared  bovine  virus 
In  this  country  is  almost  invariably  applied  by  physi- 
|rly,  when  the  arm-to-arm  method  or  dried  scabs  were 
often  by  the  laity,  there  is  no  doubt  syphilis  occa- 
:  id.  along  with  other  infections,  and  gave  argument 
t  inn t ion  erratics  still  employ  upon  the  ignorant.  Syph- 
ys  acquired  in  ways  so  innocent.  Numerous  cases  are 
syphilis  in  precocious  children  under  ten  years  of 
by  ifltcntional  contact  with  the  opposite  sex.  Also 
li  VICIOUS  nurse-maids,  servants  or  others.  Acquired 
ts  the  same  symptoms  in  the  infant  and  child  as  in 
runs  a  more  acute  and  severe  course,  and  more  often 
illy  than  in  the  adult. 

iiv  Syphilis,  the  more  common  form  in  the  young, 
n  immense  amount  of  study,  and  many  facts  about 
while  some  questions  are  still  unsettled.  Syphilis 


VARIOUS  INFECTIONS  AND  THEIR  EFFECTS  117 


is  more  often  transmitted  by  the  father  to  the  ovum  by  or  simulta- 
neously with  the  spermatozoon.  The  mother  may  transmit  the 
disease  if  she  is  syphilitic  before  she  becomes  pregnant;  or  if  she 
become  infected  during  pregnancy  and  the  maternal  and  fetal  pla- 
centa be  involved.  If  the  child  was  infected  by  transmission  from 
the  father  it  cannot  infect  its  own  mother,  because  she  became 
immune  during  the  pregnancy.  ("  Colle's  law,"  to  which,  however, 
there  are  exceptions.)  If  both  parents  are  syphilitic,  the  disease 
can  be  transmitted  by  only  one  parent,  because  the  previously 
infected  germinal  cell  is  immune  against  a  second  infection.  The 
more  recent  the  infection  of  the  parents  the  more  prompt  and  the 
more  severe  will  be  the  syphilitic  manifestations  in  the  child.  Yet 
it  is  possible  for  parents  who  have  recently  had  syphilis  to  produce 
a  healthy  child,  because  the  infection  is  facultative,  and  it  might 
occur  that  neither  the  spermatozoon  nor  the  ovum  contained  the 
syphilitic  poison.  Thus  a  series  of  syphilitic  children  may  be  inter- 
rupted by  an  apparently  healthy  child.  Ordinarily,  a  series  of  chil- 
dren of  syphilitic  parentage  receive  the  infection  in  a  decreasing 
virulence,  as  the  virulence  subsides  with  time  in  the  parent.  There 
are  often  first  one  or  more  abortions,  then  a  premature  birth,  then 
the  birth  of  a  dead  infant  with  severe  lesions,  then  an  infant  bom 
alive,  but  surviving  only  a  short  time ;  then  one  with  milder  and  less 
promptly  appearing  lues,  and,  finally,  apparently  healthy  children. 
Such  a  history  is  by  no  means  invariably  obtained,  as  the  disease 
may  have  been  at  a  later  stage  in  the  parent,  or  treatment  may 
have  modified  its  virulence. 

Symptoms. — The  infant  may  be  bom  dead.  It  may  be  alive, 
but  a  shriveled,  wrinkled,  mummified  manikin,  with  a  rasping 
squeak  for  a  voice,  and  perhaps  with  bullae  containing  discolored 
serous  fluid  upon  its  muddy-looking  skin,  especially  that  of  the 
palms  and  soles  of  its  scrawny  legs  and  arms.  Its  nails  are  mis- 
shapen, friable  or  claw-like.  It  is  pitifully  weak,  and  subnormal  in 
temperature.  Or  it  may  be  as  plump  and  smooth-skinned  as  a 
healthy  babe.  Lesions  or  other  symptoms  may  not  appear  for  days, 
or  even  months,  generally  not  more  than  two  months,  after 
birth,  and  then  may  first  manifest  the  disease  by  an  un- 
accountable sleeplessness  at  night,  probably  due  to  persistent 
pains:  or  by  a  progressive  emaciation  without  evident  cause. 
But  in  most  cases  the  first  symptom  is  "  snuffles."  This  is  an 
inflammation  of  the  Schneiderian  membranes,  dr>'  at  first,  but  soon 
discharging  muco-pus,  sometimes  bloody,  which  excoriates  and 
encmsts  the  nostrils  and  upper  lip.  This  inflammation  is  often  the 
earliest  and  the  most  persistent  symptom.  A  roseolous  eruption  is 
one  of  the  early  signs,  and  this  is  most  marked  where  there  is  most 
moisture  and  irritation,  namely,  about  the  buttocks  and  genitals. 
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^  '  iiu  inflamed  and  excoriated.  But  it  does  not  stop 
;.>f  the  wet  diaper.   Pemphigus,  or  bullous  sjrphilide, 
to  as  sometimes  present  at  birth,  may  not  show  for 
ward*   The  lesions  are  pea-  or  cherry-sized,  and  oc- 
palm$  and  soles — less  thickly  on  the  extremities,  yet 
on  tlie  body.  The  babe  may  show  fissures  radiating 
anus,  which,  on  healing,  leave  permanent  scars. 
|on  may  be  macular,  with  small  dark  red  or  copper- 
>f  n  tlie  palms  and  soles  and  all  over  the  body.  Later 
3  inks  J  or  a  scaling  of  the  skin,  or  pustules  rarely, 
lucous  tubercles  or  condylomata  may  come  at  the 
roins^  at  the  flexures  of  the  limbs  or  neck,  or  at  the 
outh  or  eyes.   They  may  appear  in  the  mouth  or 
c  Inn  nx,  producing  hoarseness.    Occasionally  there 
abnut  the  fifth  month,  iritis  or  choroiditis;  and  fre- 
pt:'riod,  stomatitis.  Syphilitic  osteo-chondritis  (also 
|?is  antl  -pcri-chondrosis)  is  an  important  symptom, 
iphyses  of  the  long  bones,  chiefly  the  femur,  tibia, 
sri  the  clavicle,  sternum,  and  ribs.   There  is  a  ring- 
lling  around  the  bone  at  the  situation  of  the  carti- 
s  tho'e  lis  a  sudden  loss  of  function  so  complete  as 
s lysis.  The  trouble  is  apt  to  be  symmetrical,  but  may 
Ic  hone.    At  times  there  is  no  other  symptom  to  be 
is  n^oTc  tenderness  than  in  rickets.    In  a  very  few 
chrondritis  may  cause  separation  of  the  epiphysis, 
the  sploon  and  liver  are  found  in  perhaps  half  the 
ary  syphilis.  Cranio-tabes — soft  spots  in  the  occipi- 
hoiios.  similar  to  that  described  with  rickets,  or  a 
Inuninj:  of  those  bones — are  found,  and  by  some 
yphUis.  rather  than  to  rickets.  The  condition  occurs 
.  trtrfTilso  occasionally  in  infants,  in  which  other  evi- 
of  I  Ik  so  diseases  is  wanting,  (iz) 
period  of  the  second  lientition.  or  sometimes  not 
he  patient  dcvoK^ps  the  late  manifestations,  s^'philis 
«  Kwnsionally  there  have  been  no  evidences  of 
[ho  question  is  raisovl  whether  the  case  is  one 
■  icqiiirod  syphilis.   The  symptoms  now  appear- 
to  the  tertiary  stage  of  acquired  s\-philis  as  the 
IS  did  to  the  secondaries:  now.  also,  may  appear 
ptions  ulcerations  of  the  nose,  throat  and  hard  pal- 
itui         gu:r;nuua,  nvxlos.  visceral  disease,  certain 
rs,  imMiiTico-onoophaliris,  cerebral  arteritis,  deafness, 
^tid'^.  soTv.o:!:r.es  necrosis  and  caries,  and  the 
^ga'  tcot!i  "  v!oscr'*H\!  by  Hutchinson.    Some  of 
w9      vU'scriK\{  n:oro  in  detail  here,  while  those 
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pertaining  to  the  lymph  glands,  and  periosteum,  bone  and  cartilage 
will  receive  attention  in  the  chapters  devoted  to  those  subjects. 

Interstitial  keratitis,  a  characteristic  symptom,  is  a  chronic 
inflammabioTi  in  which  a  spot  upon  the  cornea  takes  the  appearance 
of  ground  glass,  and  this,  spreading,  produces  an  opacity,  some- 
times, thoufjh  rarely,  accompanied  with  an  inflammation  of  the  iris. 


FfGS.  27  ASiy  28.  HEftEDiTARY  svPMtLis  Destruction  of  nasal  cartilages  and 
boncs^  a  late  manifestation.  Scars  at  the  angles  of  the  mouth,  and  near 
eye,  resulting  from  ulcerations.    Boy  aged  9  years. 


resulting  in  adhesions  that  remain  and  distort  the  piipi!  even  after 
treatment  has  coniroUed  the  inflammatory  process  and  cleared  up 
the  cornea.  There  may  be  several  spots  or  fiecks  instead  of  only 
one,  and  the  condition  may  affect  one  or  both  eyes.  (Fig*  29.) 
The  middle  ear  often  suffers  a  low,  but  long-conlinncd  inflanima- 
lioup  and  the  internal  ear.  also,  is  involved,  with  resulting  auditory 
nerve  atrophy  and  incurable  deafness  affecting  both  sides. 

Diagnosis  in  a  marked  case  of  hereditary  syphilis  is  very  easy, 
but  in  other  cases  it  may  be  very  difficult.  Snufl^es  may  readily 
be  cun^^idered  an  ordinar}^  coryza.  But  the  ordinary  coryza  usually 
has  some  other  symptoms  of  a  cold,  such  as  laryngeal  or  bronchial 
catarrh,  and  perhaps  fever,  and  it  does  not  persist  and  become 
chronic  in  the  infant  like  syphilitic  coryza.  There  may  be  congeni- 
tal hypertrophy  of  the  nasal  mucous  membrane,  but  other  symp- 
toms of  lues  are  absent.  Luetic  rashes,  though  red  at  first  appear- 
ance^  change  to  the  characteristic  brownish-red  or  copjKr  color  after 
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a  few  days*  A  syphilitic  rash  shows,  also,  elsewhere  than  upon  but- 
tocks and  genitals,  where  irritation  may  have  increased  it.  Pem- 
phigus vulgaris  does  not  involve  the  palms  and  soles  as  syphilitic 
pemphigus  does.  In  the  former,  snuffles  would  be  absent,  also  the 
enlargement  of  tlie  liver  and  spleen,  the  dirty-colored  skin.  The 
thin  transparent  shining  skin  of  the  palms  and  soles  of  the  atrophic 

or  premature  infant  need 
not  be  mistaken  for  the 
thick.  diffuse  infiltration 
and  desquamation  of  the 
specific  case.  (14) 

The  teeth  which  Jona- 
than Hutchinson  first  de- 
scribed as  the  test  teeth  for 
hereditary  syphilis  are  the 
two  central  incisors  of  the 
permanent  set*  When  typi- 
cal they  slant  toward  each 
other,  though  it  may  be 
otherwise,  and  are  often 
irregularly  placed.  They 
may  be  discolored  from  lack 
of  enamel,  and  each  has  in 
its  edge  a  broad  notch.  ( See 
Figs,  22  ami  30.)  The 
lower  teeth  may  be  peg-like, 
or  incisors  notched,  and 
either  the  test  teeth  them- 
selves or  others  may  be  ir- 
regularly shaped  or  dwarfed* 
The  teeth  are  usnally  some* 
what  pointed — that  is,  nar- 
rower at  the  cutting  edge 
than  next  to  the  gum — and 
frequently  the  enamel  is  ir- 
regularly deposited  and  of 
poor  color  and  quality.  Erosions  of  teeth,  discoloration  of  teeth, 
irregular  placing,  or  early  decay  are  none  of  them,  singly  or  all 
together,  evidence  of  luetic  taint ;  nor  is  the  absence  of  the  Hutchin- 
son  teeth  proof  of  freedom  from  it.  These  three  symptoms,  diffuse 
interstitial  keratitis,  labarynthine  disease,  evidenced  usually  b}^  deaf- 
ness without  otorrhea,  and  the  typically  marked  teeth  are  called 
Hutchinson's  triad. 

The  Diagtwsis  of  Syphilis  from  the  Blood. — Syphilis  may  be 
diagnosed  from  the  blood  of  a  patient  afflicted  with  this  disease 
by  means  of  a  test  known  as  the  serum  reaction  for  syphilis  (Was- 
sermann ) , 


Fic.  29.  Hereditary  svphilis,  M.  M, 
Female  agtt!  7^  years,  bom  at  7 
months.  Facies  of  hereditary  lues. 
Large  square  forehead  from  bosses 
on  the  frontal  bones.  Low  bridge  of 
nose.  Too  mature  in  expression.  In- 
terstitial keratitis*  (Upper  incisors  of 
temporary  set  not  yet  replaced  by 
permanent  teeth.)  Lost  her  sight  and 
partially  lost  her  mind  between  her 
I2ih  and  t4th  years.  Afterward  be- 
came insane  and  died  of  obscure  brain 
disease  in  her  17th  year. 
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The  principle  of  this  reaction  depends  on  the  fact  thai  there 
re  substances  in  the  blood  of  syphilitics  not  contained  in  the  blood 
of  non'S>Tjhilitics,  wWch  have  a  strong  affinity  for  stibstances  con- 
tained in  extracts  made  from  sj^ihiHtic  or  normal  organs,  as  liver. 

When  the  serum  and  

extract  are  brought  to- 
gether in  a  test  tube 
they  unite  and  take  up 
anolhcr  substance 
Icnown  as  complement, 
-htch  is  contained  in  all 
fresh  bbiod  scrum*  As 
this,  however,  is  unal 
tended  by  any  physical 
change  in  the  mixture 
of  serum  and  extract, 
the  union  could  not  be 
recognised.  There  is, 
however,  a  certain 
lethod  adopted  to 
lemonstrate  that  this 
union  has  taken  place  as 
follows : 

It  is  found  that  if 
you  inject  animal  A,  for 
exaniple,  with  blood  cor- 
puscles of  animal  ani- 
mal A  will  react  against 
the  injected  bkiod  cor- 
pus^ck'H  by  iiroducing  an 
anti-tKidy  k  n  q  w  n  a  s 
fccmolysin.  which  will 
dissolve  the  corpuscles* 
It  will  be  found  that  if  yon  now  mix  the  blood  senim  of  A  with 
the  corfjuscles  of  B  in  a  test  tube,  the  latter  will  be  dissolved.  This 
llepCfids  on  two  factors. : 

First. — The  serum  of  A  contams  an  anti-body,  or  am  bo- 
Second* — Complement,  which  is  present  in  all  fresh  sera. 
The  amboceptor  has  an  affinity  on  the  one  hand  for  corpus- 
cles of  B  and  on  the  other  for  complement-  When  this  union 
occurs  the  solution  of  B's  corpuscles  follows.  The  complement 
contained  in  A  or  any  other  serum  can  be  destroyed  by  heating  it 
for  one-half  hour  at  56  degrees  C.  This  leaves  only  amboceptor 
behind  in  the  case  of  serum  A,  which  alone  will  not  dissolve  Uie 
corpuscles,  consequently  the  mixture  of  corpuscles  and  serum  will 
•unain  turbid.    This  is  called  an  inactivated  hemolylic  serum*  If, 
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ladd  any  fresh  serum,  which  will,  of  course,  furnish 
plution  will  occur.  Destroying  the  complement  means 
|c  serum.  To  demonstrate  in  the  first  instance  that 
pi  ipd  liver  extract  unite  and  take  up  complement, 
Id  fil^  extract  are  inactivated  before  bringing  them 
lest  tube.  Some  fresh  serum  (guinea  pig  serum,  for 
low  added,  and  the  mixture  allowed  to  incubate  for 
Ihe  suspected  serum  was  from  a  syphilitic  patient,  the 
[he  extract,  the  suspected  serum,  and  the  added  com- 
|iiite*  That  this  has  taken  place  can  now  be  demon- 
pin^  the  above  inactivated  hemolytic  serum.    It  will 

the  mixture  will  remain  turbid  because  the  blood 
katn  undissolved,  as  the  complement  necessary  to  the 
aken  up  by  the  union  of  extract  and  inactivated  syph- 
If  the  suspected  serum  was  not  from  a  patient  having 
pmplenient  will  have  remained  free  and  will  be  taken 
jictivated  hemolytic  serum,  causing  solution  of  the 

making  a  clear  transparent  red  fluid. 
UnffiM  necessary  in  performing  the  reaction  are  as 

I  extract. 

of  the  liver  of  a  dead  syphilitic  new-bom,  place  in 
\orWt  sterilized  sand.    Grind  thoroughly.    For  each 
uscfd,  add  five  c.  c.  of  alcohol  (95%).    Pour  mix- 
flask*  Heat  in  water  bath  for  one  hour  at  60  degrees 
^eiilltt  bottle.    Keep  at  room  temperature,  ready 

serum  of  suspected  patient, 
or  thr^e  c.  c.  of  blood  from  a  finger  or  vein, 
serum  to  separate.    Remove  it  by  a  pipette.    If  not 
l^te^         the  supernatant  serum  is  removed  and 
56  degfe^s  C.  for  one-half  hour. 
Iment. 

Iff  senutt  is  used.  Secure  blood  from  the  animars 
|po4aiBlC  needle.   Allow  it  to  coagulate  and  collect 

^tic  amboceptor. 

the  vein  of  a  rabbit,  once  a  week  for  three  or  four 
|c,  of  a  5  per  cent,  suspension  of  sheep's  blood  cor- 

aftcr  the  last  injection,  bleed  the  animal,  allow  serum 
tmciTCf  Wd  inactivate  at  56  degrees  C.  for  one-half 


:orpusd^. 

iood  is  obtained  from  the  carotid  of  a  sheep,  defi- 
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brinated  and  washed  with  salt  solution  three  times,  the  solution 
being  removed  after  each  washing  by  a  pipette.  Enough  salt  solu- 
tion is  then  added  to  make  a  50  per  cent,  suspension  of  blood 
corpuscles.  All  material,  except  organ  extract,  when  not  in  use, 
should  be  kept  on  ice.  Complement  is  unreliable  after  the  third 
day. 

Performance  of  reaction. 

Before  beginning  the  test,  ten  drops  of  salt  solution  are  added 
to  all  tubes  used. 

Two  test  tubes  are  required  for  each  serum.  To  one  of  these 
one  drop  of  serum  and  one  of  extract  are  added,  and  to  one  only 
a  drop  of  serum.  To  a  control  tube,  two  drops  of  extract,  without 
serum,  are  added.  To  all  tubes  a  drop  of  complement  is  added. 
Shake  tubes  and  place  in  incubator  at  37  degrees  C.  for  one  hour. 
Remove  and  add  one  drop  of  diluted  amboceptor  (twice  the  strength 
of  amboceptor  necessary  to  dissolve  a  drop  of  a  50  per  cent,  mix- 
ture of  sheep's  corpuscles,  with  one  drop  of  complement  in  one- 
half  hour,  is  used),  and  one  drop  of  50  per  cent,  suspension  in  salt 
solution  of  sheep's  corpuscles.  If  in  the  tubes  containing  extract 
and  serum,  solution  of  corpuscles  has  not  occurred,  the  reaction  is 
positive,  and  means  that  the  patient  has  syphilis.  If  complete  solu- 
tion has  occurred  the  reaction  is  negative. 

Several  syphlitic  and  normal  sera  are  used  as  controls  in  each 
test  made. 

This  test  is  specific  for  syphilis,  whether  congenital  or  acquired. 
From  90  to  95  per  cent,  of  patients  with  symptoms  of  syphilis  will 
give  a  positive  reaction.  Over  half  of  the  latent  cases  give  a  posi- 
tive reaction.  In  about  70  to  75  per  cent,  of  the  post  syphilitic 
affections  the  blood  will  show  a  positive  reaction.  It  is  a  valuable 
differential  diagnostic  measure  in  bone  and  joint  lesions  of  uncer- 
tain etiology,  in  ulcerative  lesions  of  unknown  cause,  in  lesions  of 
the  liver,  nervous  system,  etc.  It  is  not,  however,  an  organ  or 
tissue  diagnostic  measure.  It  signifies  when  positive  a  systemic 
infection.  Whether  a  given  local  or  organic  lesion  is  caused  by  the 
syphilitic  infection,  other  clinical  facts  must  decide. 

Prognosis. — Many  of  the  cases  bom  with  bullae,  or  with 
visceral  lesions,  or  with  other  severe  lesions,  or  showing  them  soon 
after  birth,  die  early.  The  later  after  birth  the  symptoms  first  show 
the  more  favorable  the  prognosis.  Hereditary  syphilis  is  much 
more  grave  in  its  prognosis  than  the  acquired  disease.  AH  babes 
bom  with  the  disease  are  lowered  in  their  vitality  and  apt  to  suc- 
cumb to  marasmus,  anemia,  enteritis,  pneumonia,  nephritis,  or  some 
septic  disease.  The  mild  cases,  taken  early  and  treated  with  mer- 
cury ,  respond  as  if  by  magic  and  recover,  at  least  for  the  time,  prob- 
ably to  have  recurrences  a  year  or  several  years  later.  Late  syphilis 
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w'qU  imder  treatment,  although  nothing  can  eradi- 
or  stigmata  or  supply  tissues  that  have  been  de- 

\ — Tb&  first  consideration  is  for  a  supply  of  heat  and 
The  luetic  infant  is  feeble  in  organic  power  and  sub- 
LTaturc.   It  may  nurse  its  own  mother  without  dan- 
hough  she  may  give  no  evidence  of  syphilis.   But  it 
allowed  to  take  the  breast  of  a  healthy  nurse,  even 
show  no  lesion  of  mouth  or  nose.    A  nurse's  milk 
1  and  fed  in  a  bottle.   There  is  some  dispute  as  to  the 
|i,i-iousness  of  hereditary  syphilis  in  the  infant,  and 
e  virulence  of  the  contagion  varies  at  different  times ; 
is  too  great  to  take  any  chances,  by  nursing,  kissing, 
abraded  hands,  or  the  like. 

tnient  consists  mainly  in  the  use  of  mercury  in  some 
rugs  are  used  to  meet  special  indications  or  as  adju- 
thfi  best  forms  of  mercury  for  this  purpose  is  the 
yd.  cum  cretae.   An  infant  takes  half  a  grain  a  day 
It.  After  a  time  he  may  take  a  grain  twice  a  day.  If 
wels  too  much,  a  little  opium  can  be  combined  with 
id,  or  tan-albumin  or  bismuth  sub-gallate.    Some  use 
rotoioclide ;  others  use  calomel.    Some  use  mercurial 
1  unction,  smearing  the  skin  in  a  new  place  with  a 
f  a  bean  once  or  twice  a  day.  For  rapid  effect,  baths 
|ublimate  are  used  once  a  day,  ten  grains  to  a  bath, 
le  bath  five  minutes,  unless  the  skin  is  too  much  exco- 
|iiother  method,  especially  good  when  syphilitic  laryn- 
sonie,  is  to  sublime  the  mercury,  under  a  tent,  in  the 
used  for  diphtheritic  croup.    The  oleate  of  mer- 
tivc  form.    Other  methods,  by  mercury-impregnated 
r  i>!astcrs,  by  hypodermic,  et  cetera,  can  be  used,  but 
Luetic  children  are  usually  very  tolerant  of  mer- 
is  elTuct  should  always  be  watched,  and  at  any  signs 
jf  stomatitis  it  should  be  discontinued.  Mercurial 
ji  only  painful  and  troublesome  at  the  time,  but  may 
bad  effects  upon  the  teeth,  especially  those  that  are 
c  process  and  not  yet  erupted.   If  no  signs  of  over- 
,  the  mercury  is  to  be  continued  till  the  eruption, 
ler  specifil  symptoms  disappear,  and  for  about  two 
■Lrd.    Time  of  treatment  averages  about  six  weeks, 
para  ted  carbonate,  in  doses  of  half  a  grain  to  a  grain, 
rup  of  the  iodide  of  iron,  two  to  ten  drops  at  a  dose, 
useful  in  combatting  the  anemia  and  cachexia  which 
esent.  (15) 

atijient. — The  moist  eruptions,  tubercles  or  condylo- 
jii  dusted  with  calomel  and  bismuth,  equal  parts,  pi; 
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sometimes  simply  with  boracic  acid  when  mercury  is  being  used 
otherwise.  The  coryza  may  be  treated  by  a  solution  of  silver  nitrate, 
one  to  five  hundred,  or  even  one  to  one  hundred;  rhagades  and 
other  ulcers  may  be  brushed  with  silver  nitrate  solution  of  two  or 
three  parts  to  the  hundred  of  water.  The  incrustations  about  the 
nose  and  comers  of  the  eyes  should  be  removed  and  the  parts 
smeared  with  ointment  of  the  yellow  oxide  of  mercury. 

In  the  treatment  of  the  late  manifestations,  potassium  or  sodium 
iodide  is  the  main  reliance,  to  which  is  added  mercury.  The  iodide 
may  have  to  be  used  in  very  large  doses  and  continued  a  long  time, 
perhaps  for  months,  before  any  effect  can  be  obtained.  The  iodide 
and  the  mercury  can  be  combined  in  a  solution  by  using  the  latter 
in  the  form  of  the  bichloride.  Some  prefer,  again,  to  use  inunc- 
tions or  gray  powder,  or  the  protoiodide  of  mercury ;  or  to  use  the 
iodide  in  solution,  one  grain  to  the  minim.  This  is  merely  a  matter 
of  convenience ;  the  effects  are  practically  the  same.  The  necessity 
of  tonic  treatment  in  these  cases  should  not  be  overlooked,  as  it 
sometimes  is.  Iron  in  some  form  should  usually  be  given  at  inter- 
vals. The  syrup  of  the  iodide  is  a  very  useful  form.  Some  use 
the  ammonio  citrate,  others  the  tartrate  of  iron  with  potash,  or  the 
albuminate,  or  dialized,  or  other  preparation,  often  in  combination 
with  bitter  tonics  and  stomachics.  The  necessity  of  the  most  nour- 
ishing food  must  be  insisted  upon,  and  the  digestion  well  attended 
to  in  order  to  secure  the  desired  results,  not  only  in  the  general 
condition,  but  in  the  healing  of  lesions. 

Local  treatment  for  the  late  lesions  usually  consists  in  the  appli- 
cation of  ointment  of  iodoform,  or  of  the  yellow  oxide  of  mercury 
or  the  white  precipitate,  or  dilutions  of  citrine  ointment;  or  solu- 
tions of  silver  nitrate  or  of  argyrol,  five  to  ten  grains  to  the  ounce. 
Some  use  the  ointments  to  skin  and  the  solutions  to  mucous  mem- 
branes, such  as  nares  and  throat  or  mouth,  while  some  prefer  oint- 
ments in  the  nares.  One  generally  uses  solutions  where  secretion 
is  abundant  and  the  surface  not  too  sensitive,  and  ointments  when 
the  parts  are  too  dry,  or  over  sensitive  and  in  need  of  protection. 

SAPREMIA 

By  sapremia  we  understand  a  fever  and  accompanying  morbid 
phenomena  caused  by  the  absorption  into  the  system  of  toxines 
produced  by  putrefaction  of  material  confined  in  contact  with  an 
absorbing  surface.  The  absorbing  tissues  themselves  do  not  undergo 
any  putrefactive  change.  They  merely  absorb.  Children  are  fully 
as  susceptible  as  adults,  if  not  more  so,  to  this  form  of  intoxication, 
and  with  them  the  resulting  symptoms  are  apt  to  go  to  the  ex- 
treme. 

Symptoms. — ^The  symptoms  often  begin  with  a  chill,  followed 
by  fever  of  one,  twp  or  three  degrees,  a  dry  tongue,  constipate^ 
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face,  anorexia,  headache,  drowsiness,  or,  if  the 
to  go  on,  delirium,  vomiting,  purging,  and  possi- 

— Tlie  treatment  consists  in  getting  rid  of  the  pent- 
|nai:i  of  the  wound  or  other  containing  cavity,  thor- 
L!  1  antiseptic  dressing.    At  the  same  time  the 
'  [iromptly  emptied  by  calomel,  followed  by  a  saline 
->Tnptonis  should  be  met  by  appropriate  remedies, 
^jnliatted  by  stimulants,  and  especially  should  the  kid- 
|iK  kept  active  by  free  use  of  water.   Ordinarily  the 
iside  in  a  couple  of  days. 

SEPTICEMIA 

vf  the  young  human  animal  furnish  a  most  favor- 
:he  propagation  of  microbial  organisms,  and  we 
sans  immune  to  the  germs  of  putrefaction  and 
When  these  germs  become  implanted  and  effect 
changes  in  living  tissues,  resulting  in  the  forma- 
and  the  absorption  of  these  into  the  circulation,  we 
Lus  a)ndition  to  deal  with.   The  intoxication  may  be 
po  profound  that  the  system  succumbs  before  there 
r  viHencc  of  pus  formation  or  local  destruction  of 
the  poison  be  absorbed  in  smaller  doses,  or  be  less 
he  vital  resistance  of  the  organism  be  greater,  the 
\s,  while  his  tissues  undergo  abscess,  ulceration,  gan- 
! tarts  attacked  by  infection.    The  point  at  which  the 
ht  {gained  entrance  is  not  always  known,  or  it  may 
Iticant,  entirely  out  of  projK)rtion  to  the  effects  pro- 
|imcs^  unfortunately,  it  is  the  operation  wound;  or  a 
tnre^an  accidental  puncture,  a  burn,  a  cut,  a  scratch, 
la  pet  animal ;  or  the  umbilicus  in  the  new-bom.  But 
lourccs  of  infection  should  not  be  overlooked,  such 
|inonth,  teeth,  nasal  cavities,  the  middle  ear,  or  an  old 
roc  CSS  of  invasion  by  septic  micro-organisms  and 
It  the  invaders  gives  rise  to  various  phenomena,  both 
[ml 

-There  may  first  be  malaise  and  some  fever;  or 
lay  CQmmence  with  a  chill,  followed  by  a  degree  of 
|tih  l6ss  of  a])petite,  headache,  and  a  typhoidal  condi- 
irfLci^ular  fluctuations  of  temperature.   The  pulse  is 
I  ik.    Rashes  make  their  appearance  upon  the  skin, 
niay  be  erythematous,  or  petechial,  even  pustular 
Jiy  blood  examination  a  marked  leucocytosis,  and 
iiiyading  organism  may  be  found.    Diarrhea  and 
'he  spleen  are  common.    Endocarditis  or  pericar- 
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ditis,  bronchitis,  or  pneumonia  may  appear.  With  disintegration  of 
the  blood  corpuscles,  jaundice  appears.  If  the  infection  atrium 
was  upon  the  surface,  purpli^-red  lines  often  show  the  path  of  the 
poison  along  the  nearest  lymph  channels  or  adjacent  veins.  The 
lymph  channels  lead  to  the  nrmph  nodes,  which  become  enlarged 
and  tender.  In  unchecked  cases,  redness,  swelling,  extension*  of  a 
brawny  swelling,  purulent  discharges,  and  sloughing  or  gangrene 
complete  the  picture  at  the  wound  site ;  and  prostration,  exhaustive 
sweats  and  diarrhea,  with  delirium  or  coma,  end  the  scene. 

Treatment. — At  first  appearance  of  the  case  an  effort  should 
be  made  to  prevent  further  absdrption,  and  to  limit  the  extension  of 
that  already  in  the  system.  If  a  foul  wound  or  abscess  be  already 
present,  opening  and  cleansing  of  the  wound,  the  use  of  a  knife  or 
scissors,  curette  or  cautery,  the  removal  of  sloughs  and  of  all  hope- 
lessly diseased  tissues,  even  of  a  hopelessly  diseased  member,  are  in 
order.  Continuous  immersion  in  br  continuous  irrigation  with  hot 
water  or  hot  antiseptic  solutions,  such  as  bichloride  of  mercury,  I 
to  1000  to  5000,  according  to  the  size  and  situation  of  the  wound. 
Paik  recommends  as  a  local  application,  resorcin,  5  parts;  ichthyol, 
10  parts;  ungt.  hydrarg.,  40  parts,  and  lanolin,  45  parts.  This  I 
have  often  used  with  great  satisf^action,  sometimes  substituting 
iodine  for  the  resorcin,  or  changing  the  proportions  of  the  ichiiyol 
and  the  ungt.  hydrarg. 

The  Bier-Klapp  Hyperemia  Tredhncnt. — If  there  is  no  gross 
morbific  material  to  be  first  removed,  one  may  proceed  at  once  to 
aid  nature  in  her  method  of  defense  by  inducing  local  hyperemia, 
according  to  the  method  of  Bier  and  Klapp.  When  a  pathogenic 
organism  gains  acce§5  to  the  tissues,  the  flow  of  blood  to  the  part 
increases,  and  th^  ^  takes  place  an  exudation  of  leucocytes  and  of 
serum  into  the  ti^t.  *s.  H  the  vital  forces  are  reacting  properly  the 
^nim  contains  or  ;oxin>  which  neutralize  the  toxic  products  of 
Jhe  bacteria;  aljon.  (joniis  which  prepare  the  bacteria  for  destruc- 
tion and  abson^Qs  oi  V  phagocytes  and  the  leucocytes  and  the 
clearing  away  of  the  Wreckage  from  the  battleground.  By  increas- 
ing the  supply  of  blood  to  the  diseased  part  and  causing  further 
exudation  of  serum  and  leucocytes,  we  may  aid  nature  in  this  neces- 
sary congestion,  limiting  the  extension  of  the  noxious  agents,  and 
furnishing  in  greater  abundance  the  means  for  their  destruction, 
and  for  the  neutralizing  of  their  poisons.  If  the  area  attacked  be 
upon  an  extremity  the  object  may  be  accomplished  by  constriction 
above  the  diseased  portion  by  a  rubber  bandage,  or  by  cupping;  if 
it  is  upon  the  trunk,  neck  or  face,  the  cups  are  available.  Sufficient 
and  yet  only  sufficient  constriction  or  suction  siiould  be  used  to  pro- 
duce a  red  and  warm  swelling.  There  never  should  be  coldness  or 
l^lu^e^  of  the  part  constricted  or  cupped.  Neither  pain  nor  numb- 
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caused  by  the  treatment.    The  elastic  constrictor 
the  limb  above  the  inflamed  area.  A  cup  should  be 
Id  shape  that  its  margins  rest  upon  sound  tissue  out- 
live nnc  of  the  disease.    In  neither  method  should 
Ih  manipulation  or  pressure  to  disturb  the  surround- 
jwall  of  the  leucocytes.   If  there  is  abscess  it  should 
sniall  incision.   The  cup,  large  enough  to  surround 
|rea  and  rest  upon  sound  tissue,  should  then  be 
|e  discharge  of  the  pus  aided  by  suction.    If  there 
[the  cup  is  applied  and  suction  used  for  five  min- 
is removed  and  a  period  of  rest  for  three  minutes 
Emitting  a  portion  of  the  blood  to  escape  into  the 
le  stKTtiDn  is  again  applied  during  five  minutes,  and 
rest  period  of  three  minutes;  and  so  on  for  twenty 
linuics  daily,  or,  in  severe  cases,  twice  daily.  Thus 
Jreased  amount  of  blood  supplied  to  the  part,  while 
3d  from  the  part  is  only  slightly  retarded.  According 
J  btood  which  returns  into  the  circulation  carries  with 
liich  siiniulates  the  production  of  antitoxins.  At  the 
]?atiii€iit  the  part  is  gently  bathed,  and  any  pus,  cxu- 
dcirltus  that  ds  loose  may  be  removed,  and  a  simple 
pplied.   In  ordinary  infections,  splints  are  not  used, 
is  encouraged  to  use  the  part.  If  the  inflammation 
here  IS  uo  haste  about  making  an  incision,  as  resolu- 
Id.   If  the  hyperemia  is  to  be  produced  by  the  con- 
Ithts  id  applied  just  sufliciently  tight  to  slightly  impede 
iirn,  but  not  to  interfere  with  the  arterial  supply;  is 
I  never  causes  blueness,  coldriWi^or  numbness.  The 
on  for  an  hour  to  two  hour'^^orace  or  twice  daih* 
:ulties  encountered  in  applyin  '^(^rn^iei  treatment ! 
luring  just  the  right  degree  of  ' /^i  the  *fl  ^^^l  Esnx^Jr  t 
Ia.  M.  a.,  Apr.  4,  1908)  com*  ^  be  o  pi^sufe  by 
Iniodification  of  the  Ri*  a-Rx  v'midd'B'^-^^non^^cr. 
Ithat  (in  adults)  a  prcssare  vfT^io  mm.  less  than  the 
Ire  induces  a  hypcrcml?.  tnat  fulfills  the  conditions 
|r,  iiariiely,  warmth,  cyanosis  and  enlargement,  and 
»r  C4  J  Illness  bei..  .v  the  constriction,  and  no  pain. 
oi  tile  induced  hyperemia  are  relief  from  pain,  and 
the  vital  resistance  to  the  infectioin  and  its  eiFects, 
[ase  h  materially  shortened,  rendered  less  severe,  and 
J  haps  the  life  which  otherwise  would  have  gone  to 
I  reserved.    This  form  of  treatment  is  eminently 
luldren* 

ill  iraanicnt  is  very  important  It  is  altogether  sup- 
Inij^tiilg.  No  "  antifebriles,"  such  s^s  coal-t|Lr  imy-: 
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atives,  nor  aconite,  are  admissible.  But  the  liq.  ammon.  acet., 
more  used  by  our  preceptors  than  nowadays,  promotes  elimination 
by  skin  and  kidneys,  without  depressing.  The  temperature  should 
be  controlled  by  use  of  sponge  or  tub  baths,  or  wet-sheet  packs. 
Again  I  must  insist  on  the  importance  of  maintaining  the  nutrition 
in  this  as  in  all  exhausting  conditions  of  childhood.  The  intense 
cell  activity,  the  rapidity  of  the  metabolic  processes  characteristic 
of  this  period  of  life,  make  a  constant  supply  of  nutriment  necessary 
or  the  vitality  cannot  be  maintained,  much  less  any  defensive  or 
reparative  process.  Stimulants  are  in  order,  and  first  in  the  class 
stands  alcohol.  It  is  astonishing  what  large  amounts  of  alcoholic 
stimulants  a  child  in  a  bad  septic  condition  can  take  with  benefit, 
and  without  the  slightest  symptom  of  alcoholic  intoxication.  Whisky 
or  brandy,  well  diluted,  are  the  best  forms.  Quinine  is  useful; 
whether  it  acts  as  a  stimulant  or  as  an  antizymotic  I  do  not  know. 
It  can  be  used  by  suppository  if  necessary.  Strychnia  may  be  used. 
Many  recommend  naphthalin  and  other  intestinal  antiseptics,  such 
as  salol.  The  latter  I  am  afraid  to  use  freely  in  children.  Calomel 
in  small  repeated  doses  seems  to  do  the  work.  Bismuth  is  the 
most  useful  remedy  in  the  diarrhea,  and  enough  opium  should  be 
used  to  control  pain. 

Opsonins,  Opsonic  Index,  and  Vaccine  Therapy, — ^There  are 
certain  protective  substances  present  in  the  blood  serum  which 
show  the  peculiar  property,  when  brought  in  contact  with  bacteria, 
of  so  acting  on  them  as  to  render  them  easily  taken  up  and  digested 
by  polynuclear  leucocytes.  These  substances  are  known  as  opso- 
nins. They  appear  to  be  specific  for  different  organisms.  They 
are  essential  to  phagocytosis,  and  if  they  are  not  present,  the  poly- 
nuclear leucocytes  will  not  exhibit  phagocytic  powers  to  more  than 
a  minimal  extent.  The  opsonins  and  phagocytes  acting  together 
form  a  defense  or  immunity  apparatus  of  the  organism  against 
bacterial  infection.  (i6) 

In  conditions  of  health,  the  opsonic  power  of  the  blood,  by 
virtue  of  the  presence  of  opsonins,  is  approximately  the  same  for 
different  individuals.  Under  circumstances  of  bacterial  infection, 
the  opsonins  are  drawn  on  to  a  greater  or  less  extent  in  the  immu- 
nizing effort  of  the  body  against  the  infection,  thus  causing  a  low- 
ering of  the  normal  opsonic  power.  The  cells  of  the  organism, 
however,  react  against  the  bacteria  and  their  products,  resulting 
in  the  production  of  specific  opsonins,  which  may  periodically  raise 
the  opsonic  content  of  the  blood.  The  resulting  depressions  and 
elevations  in  the  opsonic  content  of  the  blood,  which  are  detectable 
by  a  method  described  below,  are  referred  to  as  "  waves  of  immu- 
nity," which  in  turn  constitute  the  variable  degree  of  defense  or 
resistance  offered  against  the  infecting  bacterium  or  bacteria. 
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^uc  of  the  method  devised  by  Wright  for  determin* 
power  of  the  blood  for  any  given  organism  is  as 

ccessary — 

I  from  the  patient  to  be  examined. 

Ii  rom  the  normal  individuals  who  serve  as  controls. 

blood  corpuscles. 
|a1  emtilsion. 

3ods  are  obtained  in  glass  capsules,  curved  at  one 
|iic1i  the  blood  is  collected  from  a  needle-stick  in 
^er,  which  has  been  constricted  by  a  small  rubber 
^e.  The  opposite  end  of  the  capsule  is  now  sealed 
Lr  some  time  the  blood  clots  in  the  capsule,  and  the 
11  anally  along  the  side.    When  ready  to  use  the 
j  ith  a  file  at  a  point  removed  from  the  blood,  and 
|e  serum  is  now  accessible  to  the  tip  of  a  glass 

!  corpuscles  are  obtained  by  pouring  several  drops 
ir-]ji  the  finger,  in  the  manner  above  described, 
lube,  which  has  been  about  two-thirds  filled  with 
ISo^  solution.  This  prevents  the  blood  from  clot- 
lis  inverted  a  few  times,  the  open  end  being  closed 
'  tnix  it.  It  is  then  placed  in  a  centrifuge,  with  an 
lice  consisting  of  a  similar  glass  tube  filled  with 
\y  oi  fluid.  The  corpuscles  will  be  thrown  down 
Th^  supernatant  fluid  is  now  pipetted  off  and 
-oil]  I  ion  is  added  and  mixed  with  the  corpuscles 
arc  again  centrifugcd  in  order  to  wash  them  a 
remove  all  traces  of  serum.  The  salt  solution  is 
letd^  temoved,  and  the  corpuscles  are  ready  for 

luilsion  is  made  from  a  culture  of  the  particular 
g  the  infection  for  which  you  wish  to  test  the 
ure  should  preferably  be  young,  not  more  than 
Iiours  old.   In  case  of  tubercle  bacilli  dry  cultures 
ing  moist  cultures,  one  or  several  loopsful  of  the 
\  in  pliysiological  salt  solution  thoroughly  by  draw* 
rin^,^  out  of  a  fine  pipette  for  several  minutes  in 
^  clumps.   It  is  then  placed  in  a  small  tube  ready 
iilsioii  of  tubercle  bacilli  is  made  with  some  diffi- 
bacilli  are  first  ground  up  in  an  agate  mortar  for 
then  a  U%  solution  is  added  drop  by  drop  until 
mixture  is  made.    This  is  then  placed  in  a  tube 
|and  the  tube  and  contents  heated  to  60**  for  one 
ne  to  prevent  contamination.    It  is  usually  neces* 
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sary  before  using  it  to  centrifuge  in  order  that  any  clumps  of  bac- 
teria may  be  thrown  down. 

The  three  essentials  necessary  in  performing  the  work  being 
prepared,  take  glass  pipettes  which  are  made  by  heating  pieces  of 
glass  tubing  about  three  inches  long  and  i  of  an  inch  in  diameter, 
in  the  flame  of  a  blow-pipe,  the  tubing  being  gently  turned  all  the 
while  and  the  flame  directed  on  the  middle  of  the  tubing.  When 
it  reaches  a  red  heat  it  is  pulled  out  to  a  caliber  of  about  5mm.  and 
divided  by  heating  the  drawn-out  tubing  in  the  flame.  The  ends 
are  cut  at  right  angles  to  the  tube  by  a  file  and  broken  off.  A  blue 
line  is  marked  across  the  pipette  by  a  parafin  pencil  about  }  of  an 
inch  from  the  small  end.  On  the  opposite  or  large  end  a  snug- 
fitting  rubber  teat  is  placed  and  an  equal  volume,  as  indicated  by 
the  blue  Une,  of  the  washed  corpuscles,  emulsion  and  serum,  is 
drawn  up  into  the  pipette,  allowing  an  air  bubble  between  each. 
They  are  then  mixed  on  a  glass  slide,  in  the  same  manner  as  the 
emulsion  was  mixed,  and  then  finally  drawn  up  into  the  pipette, 
removed  to  2  inches  from  the  small  end,  which  latter  is  sealed 
in  a  flame.  The  teat  is  removed  and  the  pipette  placed  in  an  incu- 
bator or  opsonizer,  which  is  a  modified  incubator  made  expressly 
for  this  purpose,  for  ten  to  twenty  minutes.  Whatever  time  is  de- 
cided must  be  observed  for  all  sera,  each  being  examined  sepa- 
rately. 

On  bringing  bacterial  products  in  contact  with  the  cells  of 
the  organism,  as  by  hypodermic  injection,  the  cells  react  against 
these  substances,  producing  antibodies  or  opsonins,  which  thus 
raise  the  resistance  as  hieasured  by  a  rise  in  the  opsonic  index 
against  these  bodies.  The  bacterial  products,  or  killed  bacteria,  are 
termed  vaccines,  and  treatment  with  them  is  known  as  vaccine 
therapy. 

After  removing  from  the  incubator,  the  sealed  tip  is  broken 
off  and  contents  are  again  gently  mixed  on  a  glass  slide,  using  the 
lips  in  place  of  the  teat.  Then  a  drop  is  blown  on  to  one  end  of 
a  glass  slide,  which  has  been  rubbed  with  emery  paper  on  the  con- 
vex side,  the  drop  gently  drawn  toward  the  opposite  end  of  the 
slide  by  a  glass  spreader,  which  is  made  by  breaking  a  glass  slide 
transversely,  after  it  has  been  nicked  by  a  file.  The  broken  surface 
of  one  part  must  have  a  very  slight  concave  edge  to  be  available. 
Either  tip  of  the  broken  end  is  removed  by  filing  and  breaking. 
It  is  sometimes  necessary  to  break  a  dozen  slides  before  securing 
a  desirable  spreader. 

The  smeared  slide  after  dr>'ing  is  now  covered  with  a  satu- 
rated solution  of  Hg  CI2  and  allowed  to  stand  for  several  minutes 
to  harden  the  specimen.  It  is  then  washed  off  and  stained.  In 
case  of  tubercle  bacilli,  carbol-fuchsin  with  counter  stains  of 
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used.  With  other  bacteria,  carbol-thionine  or 
lay  be  used. 

ipj  and  drying,  the  slide  is  examined  under  the 
ilie  spread  was  well  made,  it  will  be  found  that 
re  all  along  the  edge  of  the  smear.  The  bacteria 
(50)  poly  nuclear  leucocytes,  by  which  they  were 
nted.  No  discrimination  is  made  in  selecting  cells 
all  polynuclear  leucocytes,  irrespective  of  whether 
eria  or  not,  are  counted. 

ee  normals  arc  similarly  counted,  an  average  of 
|kefi,  which  constitute  the  normal  phagocytic  count, 
uunt  of  each  abnormal  is  divided  by  the  average 
aud  the  result  is  the  opsonic  index  for  each  ab- 
c'sult  is  below  i,  which  is  taken  as  the  index  for 
nal,  the  patient  is  said  to  be  in  a  negative  phase; 
said  to  be  in  a  positive  phase. 

niembered  from  the  above  that  the  organism  may 
infectious  agent,  producing  opsonins  which  raise 
r  of  the  blood  tem])orarily,  thus  producing  a  posi- 
g  which  the  patient's  resistance,  and  consequently 
overcome  the  infection,  is  increased.  These  are 
ilations.  It  is  clearly  evident  if  we  can  raise  the 
ml  maintain  it  so — that  is,  the  immunity  wave  of 
will  overcome  his  infection.  This  it  is  possible  to 
vaccine  therapy. 

ary  first  to  put  through  one  normal  serum.  The 
nf  bacteria  per  cell  in  fifty  (50)  phagocytes  is  cal- 
ivfs  an  exact  estimate  of  the  thickness  of  the  bac- 
An  average  of  three  bacteria  per  cell  is  a  good 
n.    The  cnuilsion,  if  too  thick,  may  be  diluted  with 
cicnt  to  give  approximately  this  average, 
^ists  of  killed  cultures  of  bacteria,  and  in  the  case 
the  extract  of  the  ground-up  tubercle  bacilli.  There 
s  of  vaccines;  namely,  those  prepared  from  a  cul- 
licnlar  organism  causing  the  infection,  called  homol- 
w  us  vaccines,  and  those  pre])ared  from  the  same 
iFDni  stock  cultures.  These  are  called  stock  vaccines, 
(juld  be  desirable  to  secure  an  autogenous  vaccine 
treatment,  it  has  been  found  that  in  the  majority  of 
.  vaccine  proves  of  excellent  service. 
nh  the  exception  of  tuberculin,  above  referred  to, 
1  unking  several  cultures  of  the  organism  concerned, 
<  11(1  medium,  and  allowing  it  to  grow  from  eight 
ur  (24  )  hours.    Wash  off  the  growth  with  salt 
10  CO.,  pouring  it  from  tube  to  tube  until  washing  is 
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completed,  pour  into  sterile  test  tube  and  seal.  Shake  for  one-half 
hour  to  break  up  clumps  of  bacteria.  Standardize  as  follows :  Open 
the  tube  and  drop  a  drop  of  vaccine  on  a  slide.^  Mark  the  pipette 
as  described  above  with  a  bluci  line  to  indicate  a  definite  volume. 
After  puncturing  the  finger,  take  one  drop  of  blood  and  one  of  the 
vaccine  emulsion  and  one  or  two  volumes  of  salt  solution  for  dilu- 
tion. Mix  and  spread  a  drop  on  a  slide  and  stain.  Place  under 
the  microscope  and  count  500  red  cells.  In  the  same  field  in  which 
all  the  red  cells  were  counted,  count  all  the  bacteria  and  note  the 
number  of  bacteria  counted  while  counting  500  red  ceils.  As  there 
are  5  m.*  red  cells  in  a  mm.  normally,  there  are  5000  m.  in  a  cc. ; 
so  to  determine  the  number  of  bacteria  in  a  cc.  of  vacdne  emulsion, 
use  the  following  equation — 500  cells,  No.  of  bacteria  counted:: 
5000  :X. 

In  this  manner  a  standardized  vaccine  is  obtained,  and  the  dose 
is  measured  by  the  million. 

Various  infections  have  been  treated  successfully  by  vaccine 
therapy,  notably  infections  with  staphylococcus,  gonococcus,  colon 
bacillus,  tubercle  bacillus,  etc. 

The  dose  of  vaccine  of  different  bacteria  varies.  The  particular 
dose  for  the  patient  depends  on  the  response  noted  in  the  immunity 
wave  after  inoculation  as  indicated  by  their  index.  It  is  advisable 
to  start  with  a  moderate  dose  at  first,  and  later  increase.  An  initial 
dose  of  50  m.  is  a  safe  dose  with  most  vaccines.  The  exact  dose 
will  be  determined  by  a  study  of  the  index,  that  being  the  proper 
dose  which  gives  the  best  response  in  raising  the  index  and  main- 
taining it  above  normal  for  the  longest  time,  also  that  which  shows 
a  substantial  clinical  improvement. 

As  the  quantity  of  vaccine  to  be  administered  is  best  deter- 
mined by  the  index,  so,  too,  is  the  time  of  administraion ;  the  dose 
should  be  repeated  before  the  index  sinks  below  i.  As  it  is  not 
always  practical  to  follow  the  index,  vaccines  may  be  used  without 
their  aid.  Under  these  circumstances  they  will  be  best  used,  how- 
ever, by  those  who  have  learned  their  administration  c^uided  by  the 
index. 

In  cases  of  staphylococcus  infections  which  make  up  most  of 
the  acute  superficial  infections,  as  boils,  furunculosis,  carbuncles,  the 
infections  of  fistulae,  open  wounds,  etc.,  they  may  be  treated  by  a 
staphylococcus  stock  vaccine.  The  first  dose  should  be  50  to  100  m. 
The  dose  is  repeated  every  third  or  fourth  day,  increasing  with  each 
successive  dose.   It  is  unnecessary  to  go  higher  than  500  m. 

In  gonorrheal  vulvovaginitis,  or  in  gonorrheal  rheumatism, 

*  The  tube  is  now  sealed  and  the  vaccine  heated  to  60°  for  one  hour  in 
a  water  bath. 
-  m.  million. 
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I  !Tu  may  be  used  in  25  to  100  m.  doses,  repeated 

tixtli  (lay. 

|du6  to  colon  bacillus,  the  colon  vaccine  may  be  used 

every  fourth  or  fifth  day. 
bns  of  a  mixed  type  require  vaccines  of  the  various 
leal  tiilicrcular  dnfections  unattended  with  autoinocu- 
ftss fully  treated  by  tuberculin.  This  is  particularly 
IT  tuberculosis.  The  vaccine  treatment  in  tubercular 
hi  attended  with  rapid  results,  and  often  requires 
Jinplish  the  desired  end. 

Iinis  arc  to  be  remembered  in  vaccine  therapy.  The 
pr)^unjtis  must  reach  the  bacteria,  or  otherwise  they 
L<1  by  them.  Hence,  abscesses  under  tension  should 
Illy  to  relieve  the  tension,  so  that  fresh  lymph  loaded 
I  may  pour  into  the  cavity,  after  the  tension  being 
walls. 

(one  h  not  removed  by  vaccine,  and  must  be  taken 
vaet^ld  will  be  effective  in  eradicating  the  infection, 
[cavities,  as  empyema,  should  be  drained,  and  the 

mt  instituted. 

pe  impossible  in  this  brief  section  on  the  subject  to 
I  r^^g;e  of  application  of  vaccine  tlierapy,  or  the  con- 
lEial  to  its  success. 

PYEMIA 

thanks  to  modern  methods  of  dealing  with  wounds 
sLklatn  seen  nowadays.    It  is  not  at  all  common 
tir  cases  of  septic  infection  more  often  than  in  the 
[ng  in  recovery,  or  going  on  to  grave  conditions 
formation  of  thromboses  and  production  of  meta- 
]f  pyemia  follows  an  injury,  it  comes  later  than 
Kmia. 

1 — The  S3rmptoms  are  those  of  septicemia,  with  a 
|1itf  0f  an  initial  chill  and  of  repeated  chills,  and  a 
;ularly  fluctuating  temperature,  and  complications 
Ihe  point  of  the  infected  thrombi  in  lungs,  liver, 

di4t^ere. 
lis  vety  grave  indeed. 

I — The  treatment  is  the  same  as  that  for  septicemia; 
Jenin^^  and  disinfecting  or  extirpating  the  infected 

tieighborhood  of  the  wound,  sometimes  the  ligature 
I  vesscif  and  the  opening  and  drainage  of  the  meta- 

whMvcr  thev  can  be  reached. 
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SURGICAL  SCARLET  FEVER 

It  has  often  been  observed  by  surgeons  that  wounds,  and  not 
only  wounds,  but  wounded  patients,  are  extremely  susceptible  to 
scarlet  fever.  The  wound  may  be  attacked,  or  with  a  wound  to 
all  appearances  perfectly  aseptic  and  antiseptically  dressed,  the 
patient  may  be  attacked  with  a  fever,  followed  by  a  scarlet  erup- 
tion. There  has  been  many  a  long  argument  as  to  whether  this 
disease  is  scarlet  fever  or  is  some  more  innocent  variety  of  erythema, 
or  "  scarlet  rash,"  safely  designated  as  surgical  scarlatina,  or  some 
other  distinctive  title.  If  the  germ  could  have  been  identified  the 
argument  would  have  been  sooner  closed.  This  disease  can  and 
often  does,  in  the  surgical  patient,  as  in  other  patients,  vary  so 
extremely  in  its  degree  of  severity  and  its  symptoms  as  to  be  very 
obscure.  Surgical  scarlet  fever  can  be  communicated  to  other 
patients,  even  to  adults,  and  those  not  wounded;  it  can  produce 
desquamation  and  albuminuria ;  and  it  is  settled  beyond  a  doubt  upon 
clinical  evidence  alone  that  surgical  scarlatina  is  scarlet  fever,  and 
it  should  be  isolated  and  treated  as  such. 

But  scarlet  fever  may  be  considered  in  another  sense  as  a  surgi- 
cal disease  especially  afflicting  childhood,  and  on  account  of  its 
close  affinity  for  the  pyogenic  organisms  and  erysipelas  often  gives 
rise  to  surgical  complications  and  sequellae.  Common  instances  are 
the  post-scarlatinal  abscesses,  adenopathies  and  arthropathies,  which 
will  be  referred  to  later.  In  case  of  post-scarlatinal  operation,  the 
probability  of  nephritis  and  its  dangers  in  relation  to  anesthesia 
should  be  borne  in  mind.  ^ 

DIPHTHERIA  AND  PSEUDODIPHTHERIA 

Diphtheria  is  an  acute  infectious  disease  caused  by  the  Klebs- 
Loeffler  bacillus,  characterized  by  inflammation  with  pseudo-mem- 
branous exudation  upon  any  mucous  membrane,  wound  or  abrasion, 
with  amplication  of  adjacent  glands,  albuminuria,  heart  weakness, 
and  also  with  great  general  prostration,  anemia,  moderate  fever,  and 
other  constitutional  evidences  of  toxemia. 

The  false  membrane  caused  by  the  propagation  of  this  ba- 
cillus grows  upon  and  adheres  to  the  tissues,  usually  not  being 
separable  in  the  early  stages  without  bleeding.  It  varies  from  a 
filmy  mucoid  coating  to  the  thickness  of  paper  or  of  chamois  skin, 
and  in  color  is  white  or  grayish  white,  or  yellowish,  or  brownish, 
or  dirty  gray,  or  blackish.  It  is  composed  of  a  structureless  net- 
work of  fibrin  containing  in  its  meshes  necrotic  epithelium,  pus 
cells,  blood  and  round  cells,  cocci,  diphtheria  bacilli  and  debris. 
The  disease  may  be  found  in  the  throat,  nares,  pharynx,  larynx, 
upon  wounds  or  abrasions,  the  lips  or  buccal  surfaces,  the  palpebral 


SI  RHTCAL  DISEASES  OF  CHILDREN 

he  csuphagus  or  stomach,  upon  eczematous  patches, 
penis  or  vulva,  at  the  umbilicus  or  elsewhere, 
themselves  do  not  enter  the  blood,  but  during  their 
nt  is  formed  which  is  capable  of  digesting  proteids. 
roteids  or  toxalbumins  or  albumoses  when  absorbed 
lict  as  virulent  poisons.   The  ferment  is  also  pres- 

aiid  is  capable  of  acting  on  the  blood,  producing 
bin  and  decrease  of  erythrocytes,  and  leucocytosis. 
may  be  so  great  as  to  overwhelm  phagocytic  activ- 

leucopenia;  there  is  cloudy  sweUing,  and  some- 
mmation  and  degeneration  of  the  kidneys;  changes 
cr  with  cell  necrosis  and  hemorrhages.  Degenera- 
in  nerve  tissues  with  multiple  neuritides,  in  periph- 
in  tlic  spinal,  involving  the  multipolar  cells  of  the 

a  produced  by  the  diphtheritic  process  is  in  propor- 
ence  of  the  infection,  the  extent  of  the  process,  and 

absorption  of  the  tissues  where  it  is  located,  as 
istance  of  the  patient.  The  effects,  general  and 
influenced  by  the  action  of  symbiotic  organisms, 

invariably  present  with  the  Klebs-Loeffler  bacillus, 
re  the  staphylococcus,  the  pneumococcus,  strepto- 
colon  bucillus.    The  results  of  these  mixed  infec- 

produce  adenitis,  cellulitis,  abscess,  not  only  in 

the  seat  of  the  attack  and  during  the  acute  illness, 
requently  produce  septic  and  pyogenic  processes  in 
and  more  remote,  as  abscesses  of  bone  or  perios- 
liver,  spleen  or  kidneys,  and  elsewhere,  as  se- 

Ttfe  ifMgnosis  is  made  upon  the  appearance  of  the 
llierent  false  membrane  wherever  found,  without 
itutional  symptoms  or  local  complications  to  super- 
oscope  employed  with  proper  technique  reveals  the 
u.%  Itjs  well  to  remember  that  if  caustics  or  strong 
bc^  used  locally  before  the  swab  was  taken,  the 
ganism  may  not  be  found.   Also  that  the  presence 
bout  symptoms  local  or  general  does  not  constitute 
cl  also  that  diphtheritic  poisoning  can  occur  with- 
ce  of  the  characteristic  local  lesions.  Furthermore, 
thtr  organisms  than  the  Klebs-Loeffler  bacillus  ca- 
cing  false  membranes,  for  instance,  the  pneumo- 
occus,  staphylococcus,  gonococcus,  bacterium  coli. 
mEmUd — The  name  diphtheria,  from  the  Greek, 
or  kalhcry,  and  was  a]>plied  not  only  to  all  cases 
to  all  conditions  presenting  a  leathery  exudate 
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upon  the  surface.  Now  the  word  is  restricted  to  the  disease  caused 
by  the  Klebs-Loeffler  bacillus,  and  conditions  accompanied  by  for- 
mation of  false  membrane  or  fibrinous  exudate  are  called  pseudo- 
diphtheria  or  diphtheroid.  There  is,  however,  a  bacterium  closely 
resembling,  morphologically  and  in  its  staining  qualities,  the  true 
diphtheria  bacillus,  differing  from  the  latter  in  its  toxemic  effects 
and  in  its  sequellae.  It  can  bie  differentiated  by  inoculation  experi- 
ments. This  organism  has  been  named  the  pseudo-diphtheria  ba- 
cillus, and  the  disease  which  it  produces  diphtheroid.  It  would  be 
better  if  the  use  of  this  name  were  to  be  restricted  to  this  germ, 
but  at  present  it  is  often  used  to  include  all  the  conditions  clin- 
ically resembling  diphtheria  with  its  false  membrane,  yet  caused 
by  other  organisms  than  the  Klebs-Loeffler,  and  is  even  applied  to 
the  fibrinous  exudates  upon  the  intestinal  and  genito-urinary  tracts 
in  surgical  cases,  although  they  are  usually  caused  by  streptococcus 
or  staphylococcus  infection. 

Progftosis. — The  prognosis  in  diphtheria  depends  upon  the 
stage  at  which  treatment  is  instituted,  and  upon  whether  the  germ 
is  in  pure  culture  or  the  infection  is  a  mixed  one.  Also  much 
depends  upon  the  patient's  general  vigor  and  upon  his  surround- 
ings. The  situation  of  the  local  disease  has  much  to  do  with  the 
probabilities  according  to  the  absorbing  surface  or  to  interference 
with  function.  Greater  toxemia  may  be  expected  in  the  post-nasal 
than  in  the  tonsillar  form,  and  in  either  of  these  than  in  the  laryn- 
geal. In  this  latter  the  greatest  danger  is  from  laryngeal  stenosis. 
(See  Chapter  on  the  Air  Passages.)  In  diphtheritic  wounds  the 
same  rules  apply.  In  conjunctival  cases  the  results  may  be  espe- 
cially disastrous. 

Treatmcfit. — The  treatment  is  by  early  and  vigorous  use  of 
antitoxin,  and  in  mixed  infections,  wound  infections  and  pseudo- 
diphtheria  by  antiseptics  used  on  general  surgical  principles.  Also, 
and  especially  in  true  diphtheria,  in  the  use  of  alcoholic  stimulants 
and  strychnia,  rest  and  forced  nutrition  in  the  best  sanitary  sur- 
roundings. (See  also  Section  on  Opsonins,  Opsonic  Index  and  Vac- 
cine Therapy.) 

ERYSIPELAS 

Erysipelas  occurs  in  new-bom  babies  and  in  older  infants  and 
children.  In  the  new-born  it  is  apt  to  start  at  the  umbilicus  or  a 
circumcision  wound  or  an  abrasion  received  from  obstetric  instru- 
ments. In  older  infants  it  begins  from  any  opening  of  the  skin 
or  mucous  m^brane,  often  about  the  genitals  or  anus,  mouth, 
nose,  or  eyes,  but  frequently,  as  in  the  adult,  the  point  of  entrance 
of  the  germ  cannot  be  determined.  The  symptoms  are  the  same 
as  in  older  patients ;  the  same  rose  color  of  the  skin  with  the  inflam- 
matory thickening  following  the  margin  of  the  reddening.    But  in 
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Li  it  has  appeared  to  me  to  be  more  rapid  and  wide 
bn  and  less  regular  in  outline  than  in  the  adult,  and 
[Imt  to  flash  ahead  of  the  infiltration.  The  constitu- 
|iis  are  similar:  high  fever,  great  prostration,  some- 
cdivulrions,  vomiting,  in  severe  cases  bronchitis  and 

I, — Thft  iJiagnosis  is  not  difficult,  yet  one  has  seen  ex- 
Ictitionera  fail  to  recognize  it  because  of  irregular 
Tiargins  or  the  extent  of  the  skin  implicated. 

■  —TFie  prognosis  is  bad  in  cases  occurring  in  the 
I  hen  beginning  at  the  umbilicus  the  disease  is  apt  to 

umbilical  veins  and  peritoneum,  and  from  the  veins 
Ita^tases,  In  older  infants  and  in  children  one  has  not 
inognosis  so  grave,  at  least  in  fairly  strong  patients, 
Irs  assert;  but  have  thought  the  disease  usually  took 
|-se  than  in  the  adult,  and  that  sometimes  the  child 
a  condition  more  extensively  diseased  than  an  adult 

t:;ct:ncrc<l  from. 

Ik — Separation  from  all  surgical  and  obstetrical  pa- 
ptltc,  Md  complete  isolation  is  advisable.  Free  cx- 
^  rls  and  kidneys  should  be  secured.  After  that,  stim- 
|lk(J  for — ciuinia,  strychnia,  and  whisky  or  brandy, 
lid-fashioned  lead  lotion  is  still  good,  sometimes  with 
llered  oxide  of  zinc,  lotions  of  saturated  solution  of 
fre  used,  always  covering  the  dressing  with  oil-silk, 
remedies,  I  know  of  none  better  than  ichthyol,  lO  to 
[n  ointment  with  lanolin,  or  the  same  in  combination 
lie  lit  11  m  hydrarg}'ri  and  resorcin,  as  is  highly  recom- 
Iswell  Park.  Ointment  of  the  iodide  of  mercury  with 
Controlled  many  streptococcic  inflammations. 

CELLULITIS 

I  is  an  inflammation  due  to  infection  by  a  strepto- 
I  pnemnococcus,  or  the  bacillus  coli,  or  a  mixed  infec- 
the  cellular  tissues.  It  is  often  called  Ludwig*s  an- 
Iscrihcd  by  Ludwig,  a  surgeon  of  Stuttgart,  in  1836. 
Iipanie^^  one  of  the  infectious  fevers  or  some  lowering 
|oftcn  scarlet  fever,  diphtheria,  or  pseudodiphtheria. 

in  various  situations  and  under  various  circum- 
Ivith  osteomyelitis,  peritonitis,  or  extending  from 
Mk'  form  most  frequently  seen  in  children,  and  quite 
I  condition,  occurs  in  connection  with  diphtheria,  par- 
fed  fnlceiion  diphtheria/'  or  with  scarlet  fever.  The 
I-  at  t1ic  angle  of  tlie  jaw  become  swollen  and  tender, 
in  these  diseases,  but  the  process  does  not  stop  with 
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the  glands ;  it  extends  into  the  cellular  tissues  all  about  them,  caus- 
ing a  brawny,  tense  edema  from  the  jaw  to  the  clavicle,  and  some- 
times involving  both  sides.  The  head  is  held  backward  and  is 
almost  immovable  from  the  thick  inflammatory  mass  in  front 
Swallowing  is  not  always  more  interfered  with  than  it  was  from 
the  primary  disease.  There  is  always  increased  fever,  often  de- 
lirium, and  later,  in  bad  cases,  prostration  and  coma.  The  swelling 
is  not  discolored  early  in  the  case,  and  it  does  not  run  to  prompt 
suppuration.  In  a  severe  case  the  patient  sinks  from  the  sepsis 
before  there  is  any  external  indication  of  pus  formation.  But  in 
some  of  these  cases  pus  would  be  found  by  going  beneath  the  deep 
fascia. 

Diagnosis. — From  the  ordinary  lymphadenitis  so  common  in 
scarlet  fever  or  throat  infections,  it  is  easily  differentiated  by  its 
extension  outside  of  the  glands,  which  cannot  be  palpated  nor 
moved  about,  glands  and  surrounding  tissues  being  in  one  brawny 
mass. 

Prognesis. — ^This  disease  was  more  often  seen  when  less  atten- 
tion was  paid  to  antisepsis  in  throat  and  mouth  in  scarlet  fever,  and 
before  the  days  of  diphtheria  antitoxin ;  and  was  especially  dreaded 
before  intubation  was  put  in  practice;  for  in  the  event  of  trache- 
otomy being  indicated  in  a  marked  case  of  cellulitis  involving  the 
whole  front  of  the  throat,  it  was  almost  impossible  to  perform  it, 
or  to  put  a  tracheotomy  tube  in  position.  Moreover,  the  cases  were 
usually  hopeless  even  if  tracheotomized.  Antitoxin  does  not  cure 
septic  cellulitis;  but  since  its  use  few  cases  of  diphtheria  run  to 
such  length,  and  fewer  develop  cellulitis  of  that  severe  type.  It  is 
always  a  serious  condition,  and  often  fatal.  When  less  extensive, 
and  properly  treated,  in  a  patient  not  greatly  debilitated  or  toxemic 
from  the  primary  disease,  recovery  will  follow. 

Treatment. — If  the  Klebs-Loeffler  bacillus  was  suspected  of 
causing  the  primary  disease,  or  of  being  secondary  in  a  case  of 
scarlet  fever,  diphtheria  antitoxin  should  be  given.  I  have  so  far 
never  been  able  to  derive  much  benefit  from  anti-streptococcic  serum. 
The  application  of  ichthyol  and  unguent um  hydrargyri,  sometimes 
with  guiacol,  has  effected  some  good.  When  the  swelling  has  be- 
come tense  and  brawny  it  should  be  incised,  and  this  probably  in 
several  places,  with  due  regard  for  the  large  vessels.  The  incisions 
should  go  below  the  deep  fascia,  and  will  serve  as  a  drain  even  if 
no  pus  is  encountered.  Pus  may  flow  a  day  or  two  later.  Com- 
presses of  bichloride  gauze  serve  as  a  dressing. 

These  cases  demand  all  the  assimilable  nutriment  they  can 
take,  an  abundance  of  water  to  drink,  and  unstinted  use  of  brandy 
or  whisky.  Strychnia  and  heart  tonics  are  generally  needed. 
Baths  and  the  ice  cap  moderate  fever  and  nervous  symptoms  better 
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than  drugs.    The  mouth  and  inside  of  the  throat  should  be  kc 
cleansed  with  pleasant  antiseptic  sprays  or  gargles. 

ACUTE  DIFFUSE  CELLULITIS 

It  has  seemed  to  me  that  the  netv-bom  infant  is  especially 
subject  to  a  form  of  acute  ditfuse  cellulitis  or  lymphangitis.  This 
is  cither  very  mild  in  its  character  or  else  the  infantile  organism, 
while  a  fertile  soil  for  infections^  has  also  peculiar  resources  for 
combatting  them.  For  with  this,  as  with  some  other  infections 
observed  in  the  very  young,  the^  malady  has  pursued  a  peculiar 
course.  This  inflammation  of  the  subcutaneous  cellular  tissues  does 


Fig,  31.  Head  of  infant  with  septic  inflammation  utidermmifig  the 
scalp  and  sloughing  of  the  scalp.  Recovery.  Case  seen  with  Dr.  L  W, 
Bard. 


not  affect  the  deeper  tissues  to  any  extent,  and  the  skin  is  affected 
apparently  mostly  by  the  extensive  separation  which  lakes  place 
between  it  and  the  cellular  tissue  beneath  it,  causing  it  to  break 
down  and  slough  in  patches.  The  inflammation  beginning  at  one 
point  is  apparently  not  surrounded  by  the  usnal  exudation  of  fibrin 
and  leucocytes,  at  least  it  is  not  circumscribed,  but  spreads  rapidly 
beneath  the  skin,  thickening  it  and  giving  it  a  tallowy  feeling  to 
the  touch.  The  areolar  attachments  of  the  skin  are  destroyed  ex- 
cepting at  their  strongest  points  of  adherence,  so  that  extensive  skin 
surfaces  floating  upon  a  layer  of  pus  or  lymph  are  tied  down  at 
those  adherent  points,  giving  such  surfaces  a  "hobnail"  appear- 
ance*  I  have  seen  half  the  back  and  both  shoulders  and  neck  of  an 
infant  in  this  condition. 

Fig.  31  shows  the  head  of  an  infant  in  which  a  purulent  under- 
mining inflammation  of  the  cellular  tissue  under  the  scalp  had  re- 
sulted in  sloughs.  Meanwhile  there  is  surprisingly  little  constitu- 
tional disturbance,  and  after  a  time  the  infant  recovers  from  what 
w^nuld  seem  in  an  older  person  a  quite  exten!?i%^e  infection*  The 
ordinary  pus  germs  are  believed  to  be  the  causes  so  far  as  dis- 
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covered  in  the  purulent  cases.  But  in  those  causing  the  lymph- 
stasis  before  mentioned  no  organism  was  detected. 

Treatment  is  by  evacuation  of  the  pus,  or  lymph,  by  free  open- 
ings at  different  points  to  prevent  burrowing,  and  antiseptic  dress- 
ings. 

TETANUS  OR  LOCKJAW 

Tetanus  or  Lockjaw  is  an  acute  infectious  disease,  caused  by 
the  tetanus  bacillus  of  Nicolaier  (1884)  and  Kitasato  (1889).  The 
bacillus  is  a  strict  anaerobe,  and  abounds  in  the  soil,  more  fre- 
quently, it  is  thought  (Verneuil),  in  soil  mixed  with  horse-manure. 
This  germ  when  cultivated  in  a  suitable  medium  or  introduced  into 
a  wound  in  a  susceptible  animal  has  the  property  of  generating 
certain  virulent  poisons  (tetanin,  tetano-toxin,  spasmo-toxin),  (Brie- 
ger),  which  when  injected  or  absorbed  into  the  system  produce 
peculiar  and  generally  fatal  spasms.  The  bacillus  of  tetanus  has 
the  peculiarity  that  it  is  seldom  found  in  the  tissues  far  away  from 
the  wound  where  it  was  introduced,  although  it  has  been  demon- 
strated in  the  blood  and  in  the  sheaths  of  the  nerves  near  the  wound 
and  extending  toward  the  cord,  and  even  in  the  cord  itself.  But 
it  appears  that  the  toxins  are  generated  at  the  wound,  and  travel 
toward  the  cord  and  medulla  by  way  of  the  nerves.  They  are  found 
in  all  these  structures,  dn  the  cerebro-spinal  fluid,  and  also  in  the 
blood,  being  likewise  transported  by  that  medium.  Another  strange 
quality  is  that,  although  in  the  laboratory  its  period  of  incubation 
is  seldom  longer  than  forty-eight  hours,  it  has  in  some  cases  been 
known  to  produce  its  characteristic  effects  only  after  a  delay  of 
several  (Park  says  eight)  weeks  later  than  the  infection  of  the 
wound. 

Pathology, — The  wound  of  entrance  may  show  moderate  in- 
jflammation;  or  the  inflammatory  process  may  be  over-past.  The 
inflamed  wounds  are  those  in  which  there  was  a  mixed  infection. 
The  lesions  of  nerves  and  nerve  centers  are  merely  those  resulting 
from  an  irritant  poison.  In  the  cord  the  greatest  change  is  seen  in 
the  cells  of  the  anterior  comua,  with  hyperemia  of  the  cord  and 
medulla.  Other  appearances  may  be  due  to  the  spasms,  for  lin- 
stance,  small  and  occasionally  large  hemorrhages  in  the  meninges, 
especially  at  the  base,  or  in  the  brain  itself,  and  congestion  of  the 
lungs  and  dilatation  of  the  heart. 

As  to  distribution,  the  disease  is  endemic  in  some  countries, 
for  instance,  Jamaica,  the  Faroe  Islands,  India,  more  frequently  in 
warm  countries,  being  apparently  more  prevalent  in  our  own 
Southern  States  than  in  the  North.  But  it  is  not  at  all  uncommon 
in  the  Xorthem  States.  It  seems  to  have  favorite  Idealities  for 
its  habitat,  the  area  of  one  county  or  township  presenting  more 
cases  than  another.    In  those  countries  where  tetanus  prevails  so 
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linjHt  majority  of  the  cases  are  in  new-bom  infants, 
crvice  in  hot  climates  has  tetanus  especially  to  con- 
tfik^ffift  of  the  world,  while  it  occasionally  occurs 

almost  never  at  this  day  in  elective  surgery  upon 
jority  of  the  cases  occur  in  the  new-bom  and  in 
MUly  boys,  with  small  wounds  of  the  extremities, 
unctufed  wounds  seem  to  afford  particularly  favor- 
f^iS^b  germ,  and  when  the  wound  is  inflicted  upon 
r  the  foot  of  a  barefoot  child  the  chances  are  great 
e  and  the  implantation  of  the  germ.  If  the  wound 
to  receive  no  surgical  attention,  or  if  with  a  punc- 
at  surpfical  attention  docs  not  consist  in  a  thorough 
111  I  septic  cleansing  of  the  wound,  the  conditions  are 
r  tilt-  propagation  of  this  anaerobe  and  the  produc- 
and  i)owerful  poison.  For  these  reasons  it  is  not 
>  gixat  a  percentage  of  the  cases  occur  from  the 

umbilicus  of  the  new-born  babe  wrapped  tightly  in 
ch  is  never  changed,  or  in  the  boy  with  his  fond- 
)y  pistol  that  explodes  a  tiny  bombshell,  projecting 
eneath  his  skin ;  or  from  the  puncture  of  a  sole  or 
t  or  a  splinter.    Bums  also  have  a  bad  reputation 

way  for  tetanus, 
as  f)een  variously  classified,  but  the  disease  by  what- 
luays  jiroduced  by  the  same  infecting  agent,  and  is 
by  a  solution  of  continuity;  and  while  placing 
etit  liearfings  may  serve  to  attract  attention  to  the 
1  nf  infection  and  certain  modification  of  the  symp- 
==c,  it  should  not  conceal  the  identity  of  the  disease, 
to  nun  is  of  the  same  nature  as  traumatic  tetanus  or 
nus/'  and  idiopathic  tetanus  is  identical  with  "  msty 
The  term  "  idiopathic  "  should,  under  such  circum- 
iipMU  by  P.  M.  Pilcher,  give  way  to  "cr)rpto- 
it  would  seem  to  me  that  certain  cases  of  tetanus 
*  chrotiic  "  would  be  more  accurately  characterized 

and  Course. — Symptoms  may  begin  at  any  time 

to  several  weeks  after  infection.  In  the  ncw-bora 
veeii  th^  second  and  fifteenth  day,  though  most  cases 
St  wedi?.   Usually  the  first  symptom  to  attract  atten- 

iti  swallowing.  Nurslings  attempt  to  take  the  nip- 
Thc  v  purse  up  the  lips  and  thrust  the  tip  of  the 
I,  (  'ItlLf  patients'  difficulty  is  opening  the  mouth, 
of  pain  or  stinj^in^  at  the  site  of  the  wound  preced- 
f  trismus  is  mentioned,  and  seems  probable.  But  it 
itiit  symptom.    The  stiffness  of  the  jaws  increases, 

pains  in  the  muscles.   The  muscular  tonic  rigidity 
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tends  to  the  mu&clcs  at  the  back  of  the  neck ;  the  rotary  muscles 
of  the  neck  not  being  affected.  The  infant  tries  to  lake  the  breast, 
but  cannot,  anti  older  patients  are  hungry,  but  cannot  eat,  and  can 
only  ilrtnk  with  the  greatest  difficuhy.  Attempts  to  place  anything 
in  the  mouth  excite  greater  spastic  rigidity  of  the  muscles.  An 
infant  will  have  occasional  exacerbations  of  the  tonic  spasm,  bc^ 
twccn  which  there  is  slight  relaxation.  The  rigidity  of  the  muscles 
now  extends  to  those  of  the  abdomen  and  back  The  abdomen 
ticcomes  as  hard  as  a  board  with  this  continuous  contraction.  The 
rms  and  legs  may  be  extended  and  rigid,  or  with  spasm  in  the 
^torals  the  arms  may  be  held  stiffly  upon  the  chest.  The  spas- 
modic contraction  of  the  facial  muscles,  particularly  of  the  risorius, 
produces  the  risus  sardonicus.  (See  Fig.  32.)  The  nerves  of 
sight  and  hearing  and  the  skin  become  painfully  sensitive  to  irri- 


I  :  J  etanls.  at  St.  Clair  Hospital    Note  the  ftiffly  locke^j  jaw,  nar- 

Uonic  jfrin,  tightly  closed  eyes,  the  abdommal,  back  and  post  cervical 
ttiusflei  in  rigid  contraction;  lower  exiremitiefi  held  in  exteusion.  In 
tli'  "  rhe  pectorales  were  contracted*  holding  the  arm*;  as  seoit 
Pi  taken  in  the  interval  of  convnlsionij.    Infection  gained  en- 

tr,t:  i  .  sfiliiiter  of  wCKid  in  ?»ole  of  right  foot,  some  five  wptks  |>rc* 
viciu*  lo  the  onset  tti  telanus.  At  the  time  of  the  illness  tlie  'splinter  was 
found  in  a  perfectly  empty  and  dry  abscess  cavity  jiut  bericath  the  sole, 
wilh  no  !*igns  of  present  inflao^mation  ilicreabont  Vigorous  treatment 
inclwditig  antilctanjc  serum  failed  to  save  him. 

talion.  A  loud  sound,  a  bright  light,  or  a  current  of  cold  air  may 
be  sufficient  to  excite  a  more  'intense  spasm  of  all  the  affected 
mtisclcs.  Spasms  occur  at  intervals  without  any  special  exciting 
cauu-  and  may  hcnv  the  patient  so  powerfully  backward  that  onl_\^ 
his  head  and  heels  touch  the  bed,  his  body  arched  in  a  half  circle 
f opisthotonos).  The  contractions  may  be  in  some  cases  forward 
(etnprosthotonos),  or  latterly  (plciirosthotonos),  and  be  so  power- 
ftil  as  lo  producr  rupture  of  muscles.  The  nervous  irritability  may 
be  so  hypcresthetic  that  to  jar  the  bed  or  slam  a  dt>or  will  precipi- 
tate a  cr^nvuli.ion.  At  the  beginning  of  a  convulsion  there  is  often 
flight  cry  or  moan  forced  from  the  patient  by  the  sudden  mus- 
lar  contractions*  The  sphincters  are  coniracled.  and  urine  and 
feces  may  be  retained.   Cases  of  rupture  of  the  bladder  have  been 
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recorded.  The  contractions  of  the  muscles  are  extremely  painful. 
The  patient  retains  consciousness  throughout  the  sickness,  suffers 
excruciatingly  from  the  spasms,  and  also  from  thirst  and  hunger. 
Fever  is  not  a  marked  or  characteristic  symptom  until  toward  the 
last,  when  it  takes  a  rapid  and  extreme  elevation.  It  may  range 
from  normal  to  102  for  three  or  four  days,  and  then  run  up  to  105, 
106,  and,  as  the  fatal  end  approaches,  to  108.  It  has  been  known 
to  rise  after  death  to  113.  The  pulse  varies  with  the  temperature, 
and  the  respiration  with  the  spasm  of  the  respiratory  muscles. 
Death  usually  occurs  in  from  one  to  six  days,  from  exhaustion  or 
asphyxia  due  to  spasm  of  respiratory  muscles.  There  rs  great 
emaciation. 

Chronic  Tetanus,  so  called,  is  a  variety  which  comes  after 
a  longer  period  of  incubation,  and  runs  a  milder  and  much  more 
prolonged  course.  While  nearly  the  same  train  of  symptoms  are 
presented,  they  are  so  much  modified  in  degree  that  the  patient 
may  endure  them  for  several  weeks  or  for  as  long  as  two  months, 
and  may  end  in  recovery  or  in  death  from  exhaustion. 

Tetanus  Cephalicus  or  Tetanus  Facialis  is  a  variety  fol- 
lowing (injuries  about  the  head  or  face.  The  muscles  involved  are 
only  those  of  the  face,  neck  and  esophagus,  sometimes  of  the  ab- 
domen.  It  usually  runs  a  milder  course,  and  may  end  in  recovery. 

Diagnosis. — ^The  diagnosis  when  the  disease  is  fully  developed 
is  not  difficult.  A  history  of  trauma,  slight  or  severe,  recent  or 
some  weeks  previous,  should  be  inquired  for.  In  new-bom  infants 
there  is  always  the  recent  trauma  of  a  severed  umbilical  cord,  the 
most  frequent  port  of  entry,  and  a  possibility  of  some  obstetric 
abrasion.  In  infants  the  spasms  due  to  intracranial  injury,  or 
from  spasmodic  laryngitis,  or  laryngismus  stridulus,  should  be  dif- 
ferentiated. This  can  generally  be  done  by  attention  to  the  peculiar 
grouping  of  the  spasmodic  muscles  in  tetanus.  There  is  a  certain 
amount  of  resemblance  between  tetanus  and  strychnine  poisoning. 
In  the  latter  there  is  not  that  contraction  of  the  jaw  muscles  early 
in  the  case,  but  only  at  the  last.  The  spasms  are  quickly  repeated 
clonic  spasms,  with  complete  relaxation  between,  quite  different 
from  the  continuous  rigidity  of  the  affected  muscles  in  tetanus. 
There  is  no  foaming  at  the  mouth  in  tetanus.  Hysteria  of  so 
marked  a  type  as  to  raise  a  question  of  diagnosis  would  not  be 
apt  to  occur  in  a  child.  I  have  once  seen  it  in  an  adolescent  hobble- 
dehoy so  violent  as  to  raise  the  discussion.  But  the  symptoms  were 
variable  and  inconstant,  and  the  mental  state  pointed  to  hysteria.* 
In  hydrophobia  there  is  almost  invariably  a  well-established  history 
of  the  bite  of  an  animal,  and  the  muscles  affected  are  first  and 
principally  those  of  deglutition  and  respiration.  In  hydrophobia 
^  Case  seen  with  Dr.  L  C.  Carlisle. 
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the  patient  is  maniacal  and  restless,  while  in  tetanus  the  mind  is 
clear  and  he  keeps  as  quiet  as  possible. 

Prognosis. — ^The  prognosis  has  been  pretty  clearly  indicated  in 
the  foregoing  account.  In  tetanus  of  the  new-bom  and  acute 
tetanus  of  older  children  it  is  bad.  Anti-tetanic  serum  may  change 
this.  But  as  yet  one  does  not  feel  confident  in  giving  much  hope 
of  recovery  in  the  well-developed  case.  As  a  rule,  the  later  after 
the  infection  the  disease  begins  to  manifest  its  presence  the  better 
the  prognosis.  The  chronic  case  of  less  severe  grade,  or  the  ceph- 
alic form,  may  recover  even  under  the  older  methods  of  treatment, 
if  they  are  thoroughly  carried  out. 

Prophylaxis. — In  view  of  the  deadly  nature  of  this  disease 
and  the  terrible  suffering  it  causes,  every  possible  effort  should  be 
made  to  prevent  it.  Every  physician,  midwife,  nurse  and  mother 
should  know  what  disastrous  results  may  follow  the  lack  of  asepsis 
in  the  care  of  the  umbilical  wound,  and  of  any  other  wound  upon 
the  infant,  and  if  a  case  occurs  in  the  practice  of  physician,  mid- 
wife or  nurse,  practice  should  be  suspended  pending  a  searching 
investigation  followed  by  rigid  antisepsis.  Such  deadly  playthings 
as  the  toy  pistol  should  be  abolished  throughout  the  country,  as 
has  been  attempted,  in  part  successfully,  in  a  few  cities.  In  case 
of  any  wound,  however  trifling,  especially  upon  hand  or  foot,  there 
should  be  a  proper  cleansing  and  an  antiseptic  dressing.  If  it  be 
a  lacerated  or  a  punctured  wound,  the  greatest  care  should  be 
taken  to  lay  it  open  to  the  bottom,  clean  it  surgically  clean,  dress 
it  open,  and  change  the  dressings  until  it  is  healed.  Parents  and 
children  should  be  warned  that  such  care  is  necessary.  Some  sur- 
geons are  advocating  the  use  of  immunizing  doses  of  anti-tetanic 
senun  in  every  **  Fourth-of-July  "  casualty,  rusty-nail  accident,  or 
wound  received  in  a  garden,  field  or  barnyard.  Unless  the  disease 
were  known  to  be  epidemic,  or  endemic  in  that  locality,  this  pre- 
caution would  seem  unneoessarv  if  those  before  mentioned  were 
taken. 

Treatment  of  the  Wound. — In  all  cases  of  tetanus  search 
should  be  made  for  the  atrium  of  infection.  In  some  cases  it  is 
only  too  obvious ;  in  others  it  may  be  a  forgotten  burn  or  a  splinter 
under  the  nail.  If  it  is  an  unhealed  umbilicus,  this  should  be 
thoroughly  cleansed  with  antiseptics,  lest  more  of  the  poison  be 
generated  and  absorbed.  Possibly  it  is  because  of  antisepsis  that 
the  use  of  turpentine  on  the  umbilicus  has  a  reputation  among  the 
laity  in  some  parts  of  the  South  for  the  cure  of  "  nine-day  fits." 
With  the  patient  under  anesthesia,  an  abscess  or  a  discharging 
wound  should  be  laid  open,  cleansed,  scraped,  excised,  or  cauter- 
ized, as  seems  necessary  to  get  rid  of  suspicious  tissue.  In  certain 
cases  amputation  may  be  expedient. 
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r/.'  Tetanus  Antitoxin, — The  most  recent  and  most 
itiLiiL  is  that  by  anti-tetanic  serum.   Enough  experi- 
is,  dosage  and  results  has  not  yet  been  obtained  to 
lirections  nor  to  predict  the  effect  to  any  certainty. 
Ill,  it  is  hoped,  advance  rapidly,  and  what  is  now 
jje  superseded  by  the  time  it  is  read  in  print.  Behring 
Aere  first  to  produce  an  anti-tetanic  serum.    It  is 
marketed  by  Behring,  by  the  H.  K.  Mulford  Com- 
lavis  &  Co.,  and  other  manufacturers.   Tetanus  anti- 
lowef  to  destroy  the  bacteria  nor  to  prevent  the  pro- 
Mr  toxines,  but  it  has  the  power  to  neutralize  the 
lumty  to  their  effects  has  been  produced  in  animals, 
him  reported  of  its  successful  use  in  tetanus  neo- 
111  traumatic  tetanus.    One  thing  is  certain,  if  it  is 
^u[^t  be  used  early  in  the  case  and  in  very  large 
Advised  to  use  in  acute  cases  from  three  to  fifteen 
every  four,  six  or  eight  hours.    Some  advise  the 
Ito  fl&ty  thousand  units  at  the  same  intervals.  An 
]jsc  is  said  to  be  fifteen  hundred  units.    Others  rec- 
to sixty  c.c,  and  again  others  200  to  300  c.c.  in 
jurs.    Inasmuch  as  the  strength  of  the  antitoxin  is 
standardized,  these  directions  become  all  the  more 
I  may  be  used  by  the  familiar  subcutaneous  method, 
less  convenient  intravenous  method.    To  come  still 
\n  contact  with  the  toxines,  it  is  still  better  to  inject 
|ntQ  the  spinal  canal  by  lumbar  puncture.    After  al- 
io 15  c.c.  of  cerebro-spinal  fluid  to  escape,  an  equal 
antitoxin  is  injected.   To  get  still  nearer  to  the  af- 
Raoiix  and  Kocher  have  advised  injecting  it  into  the 
ventricles.  Those  who  accept  the  thcorj'  of  the  trans- 
toxifies  from  the  wound  along  the  nerves  to  the 
that  it  cannot  travel  peripherally,  and  only  slowly 
direction,  advocate  both  intraneural  and  intraspinal 
serum,  five  or  ten  minims  for  a  nerve  trunk  and 
Ifor  the  spinal  cord.    These  doses  are  for  adults. 
|<ifm^fi/  and  General  Mana^^ement  are  very  important 
should  be  made  to  support  the  patient  with  food 
se  may  have  to  be  given  through  a  tube  passed  by 
il  into  the  stomach.   This  is  a  much  better  method 
idini^.    Medicines  can  be  given  in  the  same  way. 
injections  of  normal  or  deci-normal  salt  solutions, 
1 1  nlive  oil  or  oil  of  sweet  almonds,  are  valuable. 
I)ine,  as  ice-bags,  et  cetera,  has  been  much  rccom- 
(dodl-ifot  know  whether  it  does  any  good,  and  patients 

1  March,  1908. 
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object  to  it.  When  they  seem  irritated  thereby  I  do  not  use  it. 
Hot  baths  appear  more  soothing;  and  they  promote  perspiration, 
which  may  be  eliminative.  The  patient  should  be  undisturbed;  no 
light,  noises  or  jars  allowed  to  irritate  his  nerves. 

Drug  Treatment — No  known  drug  has  any  specific  action  in 
this  disease,  and  yet  drugs  are  valuable.  All  that  can  be  hoped  for 
from  them  is  to  control  in  some  measure  the  morbid  excitability  of 
the  motor  centers  and  relieve  pain.  Those  most  used  have  been 
chloral,  the  bromides,  chloroform  and  ether,  and  physostigma.  Po- 
tassium bromide  should  probably  be  used  first  for  spinal  sedation 
without  cardiac  depression.  Full  doses  should  be  given,  four  to 
eight  grains  every  two  hours  to  a  new-bom  babe,  and  to  older 
children  in  proportion.  A  child  of  six  years  will  take  from  twenty 
to  forty  grains,  always  well  diluted.  Chloral  in  combination  with 
the  bromide  is  much  more  efficient  in  relaxing  spasm  and  procur- 
ing sleep.  But  chloral  is  somewhat  depressing.  Chloral  probably 
renders  safer  the  after  use  of  physostigma.  The  latter  can  and 
preferably  should  be  used  in  the  form  of  eserine  hypodermically. 
Chloroform  or  ether,  or  the  same  in  combination  with  oxygen,  may 
be  used,  intermittently  as  required,  to  relieve  the  intensity  of  the 
spasms.  Morphine  is  a  valuable  remedy  in  relieving  the  cramp- 
like pains  due  to  the  muscular  contractions.  Preferably  it  should 
be  injected  dnto  the  affected  muscles.  If  used  in  infants  their 
extreme  susceptibility  to  this  drug  should  be  remembered. 

I  have  no  experience  with  curare,  nor  with  the  carbolic  acid 
treatment  of  Bacelli,  Kocher  and  others.  The  latter  recommends 
subcutaneously  the  use  of  carbolic  acid  in  three  per  cent,  solution, 
injecting  fifteen  minims  every  two  hours  (adult  dose).  It  is 
thought  to  diminish  the  reflex  excitability  of  the  cord,  and  also  to 
have  an  antiseptic  action,  and  is  said  to  show  no  symptoms  of  car- 
bolic acid  poisoning.  I  should  try  it  only  with  much  caution  in  a 
child,  in  view  of  the  great  susceptibility  of  the  young  to  poisoning 
by  phenol. 

OTHER  INFECTIONS 
There  are  still  other  infectious  diseases  very  common  in  in- 
fancy and  childhood,  not  ordinarily  thought  of  in  this  connection, 
and  yet  bearing  a  relation  because  of  their  complications,  or  se- 
quelke,  or  remote  effects,  to  pediatric  surgery.  For  instance, 
measles,  which  notoriously  leads  to  involvement  of  the  lymphatics, 
to  otorrhea,  not  infrequently  to  croup,  and  too  often  to  tuberculosis, 
with  its  numerous  surgical  manifestations.  The  germs  of  pneu- 
monia are  well  known  as  frequent  causes  of  empyema,  of  joint  and 
bone  inflammations,  and  of  abscess  formation  in  many  parts  of 
the  body.  Influenza  powerfully  predisposes  to  infection  by  the  pyo- 
genic organisms,  and  together  they  bring  about  abscesses  in  th^ 
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pes,  otorrhea,  mastoiditis,  and  other  bone  diseases, 
lions  of  pleura  and  pericardium.  Mumps  has  its  spe- 
pil,  iitl  addition  to  the  salivary  glands,  for  the  testicles 
Pertussis  adds  danger  to  anesthesia,  and  interdicts 
Ion  the  palate,  lips  or  abdomen.  Smallpox  has  its 
jig^jgtive  complications  and  sequellae.  Chicken-pox 
leeomes  gangrenous,  and  vaccinia  septic,  and  either  of 
Istular  is  capable  of  infecting  a  wound.  Tjrphoid  fever 

I  intestinal  perforation  in  the  young,  but  besides  gan- 
r>able  of  producing  abscesses,  arthritis,  2und  periostitis. 

II  meningitis  sometimes  has  articular  complications; 
\\  there  is  hope  that  in  cases  of  purulent  meningitis  a 

found  of  attacking  it  surgically  for  drainage  and 
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komycis  is  one  of  the  ray  fungi.    It  is  not  too  small 
I  the  naked  eye  as  a  yellowish  speck,  and  looks,  under 
glass,  something  like  a  tiny  yellow  chrysanthemum, 
j^ale  la  living  tissues,  and  in  man  usually  is  a  mixed 
linary  pyogenic  organisms  being  also  present.    It  pro- 
|,  almost  painless,  swellings  which  break  down  and 
in  which  the  minute  yellow  specks  may  be  seen  and 
as  jfritty  particles  beneath  the  finger.    The  fungus 
Ig*  asiimals  and  the  human  species,  being  rare  in  the 
]tle,  infection  about  the  mouth  or  jaw  is  most  common, 
as  "  lumpy  jaw."   It  sometimes  appears  in  the  lungs 
as  well  as  the  jaws,  or  elsewhere,  even  destroying 
I  man  and  animals.   Besides  the  local  trouble  it  causes 
[d  weakness. 

It  has  been  mistaken  for  tuberculosis,  syphilis, 
liiccr.  When  there  is  a  discharge,  as  is  almost  invari- 
|i  ncu  of  the  little  yellow  fungi,  containing  the  gritty 

k^,  n  adily  establishes  the  diagnosis, 
[v.— 1  lie  prognosis  depends  upon  the  location,  as  to 
rrnioval. 
'    moists  in  radical  extirpation. 

[ene,  infectious  and  non-infectious 

may  be  infectious  or  non-infectious.  It  may  occur 
Irgni  traumatism  in  all  its  varieties,  including  the  acci- 
1  Illation  of  parts.  It  may  be  caused  by  disorder  of 
lystem,  as  in  Raynaud*s  disease ;  to  the  action  of  drugs. 
In ;  or  to  the  local  action  of  chemicals,  as  in  carbolic 
le ;  Of  to  constitutional  diseases,  as  in  hemophilia  and 
ltlj||.^nes  about  the  period  of  puberty;  or  to  infec- 
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tion  by  the  bacillus  of  malignant  edema  or  other  organisms ;  or-  to 
a  combination  of  morbid  influences,  often  including  a  mixed  infec- 
tion, complicating  or  following  such  diseases  as  scarlet  fever, 
measles,  varicella,  and  erysipelas,  typhoid  and  other  fevers.  In 
fact,  the  possible  causes  include  all  those  which  produce  the  dis- 
ease in  adults  excepting  senile  changes. 

Traumatic  Gangrene  may 
occur  after  fracture  or  crush  of 
an  extremity  or  the  swelling  which 
follows  and  cuts  off  the  circula- 
tion or  the  innervation.  Injuries 
of  or  near  large  vessels  or  nerve 
trunks  should  be  very  closely 
watched  for  such  an  untoward 
event.  Cases  have  occurred  in 
which  the  application,  too  firmly, 
of  the  splint  or  bandage  without 
allowing  for  inevitable  swelling, 
has  done  more  than  the  original 
injury  to  produce  gangrene.  It 
is  very  easy  in  the  small,  frail 
limbs  of  a  child  to  apply  the  Es- 
march  bandage  too  tightly  or  to 
keep  it  on  too  long,  and  as  a 
result  produce  a  painful  edema  of 
the  limb,  and  perhaps  gangrene 
of  the  margins  of  the  wound,  if 
not  worse.  Gangrene  of  intestine 
will  occur  in  strangulated  hernia, 
the  same  as  in  the  adult.  The 
constriction  of  paraphimosis  has 
been  known  to  cause  gangrene  of 
the  prepuce,  or  of  the  urethra,  or 
of  these  structures  and  the  glans 
penis.  A  metal  ring  mischiev- 
ously slipped  upon  the  penis  has  produced  the  same  result  (Owen), 
and  one  has  averted  similar  catastrophies  from  the  use  of  a  rubber 
band  and  of  a  steel  band  only  by  their  timely  removal  and  the  use 
of  hot  baths  to  restore  the  circulation. 

Carbouc  Acid  Gangrene. — This  form  of  gangrene  is  not 
uncommon.  One  has  met  it  a  number  of  times  in  varying  degrees. 
Other  acids,  and  also  alkalies,  as  caustic  potash  applied  in  solu- 
tion, would  produce  a  similar  effect,  but  not  so  painlessly.  Most 
of  the  cases  occur  from  the  domestic  use  of  carbolic  acid  as  a 
dressing  for  some  minor  injury.    (See  Fig.  33.)    Quite  a  large 


Fig.  33.  Carbolic  acid  gangrene. 
Boy  aged  4^  years,  had  pinched 
finger  slightly  in  a  door.  Offi- 
cious neighbors  advised  "phenol." 
A  bandage  was  applied  and 
saturated  with  it,  result  gan- 
grene requiring  amputation.  Fin- 
ger mummified.  The  blebs  show 
the  line  of  demarkation. 
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pnces  are  to  be  found  in  the  literature.   "  Gangrene 
jced  by  a  l  per  cent,  solution  of  carbolic  acid  in 
mts  (BtittlS  and  Peraire),  in  twelve  hours  by  a  2 
(Levai),  and  in  three  or  four  hours  if  the  so- 
«nicentratcd  (Kortum).  Various  theories  have  been 
|>:plain  these  cases.    Kortum  thought  gangrene  was 
iction  of  carbolic  acid  upon  the  trophic  and  vascular 
<enbue^er  showed  by  experiments  on  animals  that 
of  c^irljolic  acid  would  produce  complete  destruc- 
lo  which  tliey  were  applied.    He  thought  the  action 
Irectly  upon  the  red  and  white  corpuscles,  producing 
j-ombosis-    Levai  showed  by  experiments  that  the 
part  IS  due  to  a  direct  chemical  action  on  all  the 

LI  AC  Gakobene. — Haemophilia,  a  constitutional  dis- 
origin  (Bee  section  on  Hemophilia),  has  been  re- 

sc  of  gnngrme. 

Gangrene,— The  diabetes  of  children  about  the  age 
iv.en  by  D*Arcy  Power  as  one  of  the  causes  of  gan- 
es  in  early  life  is  not  a  very  common  disease,  and 
result  must  be  quite  rare  at  this  age,  most  cases 
niitldlc  life,  ev.en  past  the  fiftieth  year. 
GANGiijiMv. — Keen  considers  the  influence  of  age  in 
of  typlioitl  gangrene  as  not  very  marked.*   Of  140 
s  which  he  collected,  there  were  under  15,  26  cases; 
64  cases ;  after  25,  50  cases.  This,  he  considers,  will 
li  from  tlie  normal  age-distribution  of  typhoid.  But 
ated  by  Powcr,^  thinks  that  gangrene,  usually  em- 
|,  IB  more  frequent  in  children  than  in  adults ;  and  he 
nation  the  very  plausible  reason  that  the  young  heart 
out  to  the  end  in  cases  of  typhoid,  where  older  hearts 
]  though  gray  and  bloodless,  are  still  able  to  contract 
ie4-|^  Ikn^  clotting  blood  stream. 
lafXrOlfi  Gangrene  (Maligfiant  Edetna,  Spreading 
vngrene)  must  be  extremely  rare  among  children 
It  is  an  infection,  spreading  so  rapidly  that  it  may 
e  limb  and  invade  the  trunk  in  a  few  hours,  with  a 
ful  swelling,  dark  red  or  purple  in  color,  becoming 
|ttled,  then  vjesicular,  boggy,  and  crackling  under  the 
;er,  with  j^ases  among  the  tissues.   These  become  a 
ii.   Tiie  patient  sinks  into  a  very  low  state  and  dies 

til,  Bryant  and  Buck,  Am.  Practice  of  Surgery. 
Q^Ueatl^  and  Sequels  of  Typhoid  Fever,**  W.  W. 

llHmm  of  QiilJren,"  D'Arcy  Power,  p.  IS 
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from  the  presence  of  the  gases  in  the  blood,  in  the  same  manner 
as  when  air  enters  the  veins;  or  in  some  cases  under  treatment  he 
recovers.  The  disease  is  attributed  to  an  anaerobic  bacillus  dis- 
covered by  Koch.  Morphologically  it  resembles  the  bacillus  of 
anthrax,  and  also,  like  anthrax,  inhabits  garden  soil.  It  is  motile 
and  spore-forming  in  the  living  body.  It  is  said  not  to  produce 
gas  excepting  in  company  with  ordinary  germs  of  putrefaction. 
Various  other  anaerobic  bacilli  with  pus  cocci  are  capable  of  pro- 
ducing gangrene  with  gas  formation,  which  cannot  be  differenti- 
ated clinically.  Not  all  cases  of  emphysematous  gangrene  are  ma- 
lignant edema. 

Treatment  consists  in  free  incisions,  or  excision  of  the  dis- 
eased area,  or  amputation  high  above  the  disease.  Antiseptic  dress- 
ings, and  usually  heat.  Internally,  stimulation  and  supporting  treat- 
ment. 

Raynaud's  Disease. — Children  are  subject  to  Raynaud's  dis- 
ease, if  that  be  indeed  an  entity ;  so  many  cases  are  reported  which 
seem  quite  as  probably  r^esultant  from  some  other  cause  or  a  com- 
bination of  causes.  Yet  some  seem  to  present  all  characteristics  de- 
scribed by  Raynaud,  excepting  perhaps  that  of  symmetry,  for  the 
disease  is  more  often  bilateral.  It  affects  the  fingers  and  toes,  even 
up  to  the  wrists,  ankles  or  knees,  or  the  tip  of  the  nose,  the  cheeks 
or  the  ears.  A  period  of  local  syncope  is  followed  by  a  period 
of  local  asphyxia,  and  this  by  gangrene,  either  moist  or  dry.  After 
a  long  period  of  paraesthesia  of  the  part,  which  becomes  cold  and 
cither  pale,  bloodless  and  painful,  or  livid  and  swollen,  the  gan- 
grene supervenes,  either  with  the  formation  of  blebs  or  with  grad- 
ual mummification.  The  patients  often  suffer  wdth  mental  depres- 
sion and  with  disturbances  of  sight,  taste,  hearing  and  cardiac 
action,  hemoglobinuria,  and  neuritis.  The  pathogenesis  of  the  dis- 
ease is  much  disputed,  the  majority  perhaps  maintaining  that  it  is 
due  to  vaso-motor  disorder  from  central  causes. 

Treatment. — The  treatment  of  Raynaud's  disease  is  directed  to 
the  neuropathic  condition,  locally  to  stimulate  the  circulation  by 
massage,  heat  and  galvanism.  Gangrenous  parts  should  be  re- 
moved, as  in  any  other  form  of  gangrene. 

Noma  (N.  pudendi,  N.  Vulvcp,  N.  Scroti,  Gangrenous  Stoma- 
titis,  Cancrum  Oris,  Water  Cancer,  &c.), — This  is  a  very  destruc- 
tive form  of  gangrene,  attacking  the  cheek,  gum,  nose,  ear,  or  the 
genitals  or  anus,  and  extending  to  adjacent  structures,  accom- 
panied by  great  prostration  and  often  terminating  fatally.  Noma 
is  not  a  common  disease,  nor  one  of  long  duration,  and  the  oppor- 
tunities to  study  it  are  not  of  the  best.  Many  theories  have  been 
held,  but  it  is  now  regarded  as  undoubtedly  of  infectious  origin. 
No  agreement  has  been  arrived  at  as  to  the  identity  of  the  germ. 
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though  a  number  of  observers  have  claimed  the  discovery.  It  is 
thought  to  abound  m  many  places,  but  in  the  form  of  spores  which 
cannot  attack  tissues  unless  a  previous  disease  has  rendered  them 
vuhierable  ;  for  the  disease  usually  follows  one  of  the  other  infec- 
tions, notably  measles,  whooping-cough,  scarlet  fever  or  other 
specific  disease.  It  occasionally  occurs  in  children  debilitated  and 
cachectic  from  various  causes.  The  patients  are  from  three  to 
eight  years  of  age,  but  may  be  older  or  younger.  Noma  is  a  spread- 
ing gangrene  which  spares  no  tissue  witli  which  it  comes  in  con- 
tact.  Power  describes  two  varieties  as  he  sees  it  among  the  neg- 


FtQ.  34,    Cancrum  Oris. 


Child  aged  5  years.- 
Case. 


-^Dr.  Stewart  L  McCurdyi 


lecteti  poor  children  of  London ;  one  which  runs  an  acute  gangrenous, 
and  the  other  a  less  acute  phagedenic,  course,  the  slower  being  the 
more  usual  I  have  seen  but  few  cases  in  this  cotmtTy,  and  they 
were  rapid  in  their  course,  and  one  which  survived  was  extremely 
slow  in  convalescing,  and  the  frightful  gap  in  the  face  was  a  long 
time  in  cicatrizing, 

Symptoms^~Thc  disease  often  begins  in  the  cheek  near  the 
angle  of  the  mouth  (see  Figs.  34  and  35),  on  the  membranous  sid 
or  upon  the  lip,  or  the  gum ;  it  may  be  upon  the  labia-majora  or  els 
where.  Holt  describes  a  series  of  five  cases  in  a  hospital  ward 
(upon  whom  the  same  syringe  was  used  for  otorrhea)  in  which 
noma  began  in  the  deeper  structures  of  the  auditory  canal* 
L^f>on  mucous  membrane  it  begins  with  a  small  dark  spot, 
which  may  or  may  not  be  ulcerated  when  first  seen;  or  there 
may  be  vesicles  which  break  down  and  leave  an  ulcer  covered  with 
a  >'ellow  secretion.  The  surrounding  parts  become  greatly  swollen 
and  brawny,  and  turn  blackish  and  necrotic.  If  upon  the  cheek  the 
disease  now  shows  through  upon  the  outside.   The  inlillTation  fol- 
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lowed  by  the  edema  and  by  the  necrosis  extends  wider  and  far- 
titer.    It  destroys  soft  parts*  alveolar  processes  or  bones. 

At  the  genitals  it  may  extend  to  pubis,  thigh  or  perineump  and 
15  deep  as  it  is  wide.    After  the  gangrenous  process  has  gone  on 
lor  several  days,  symptoms  of  septicemia  and  prostration  develop* 
)ftcn  with  diarrhea*    The  gangrenous  tissue  falls  away.    In  fatal 
iscs  there  is  no  line  of  demarkation.   The  odor  is  extremely  of- 
Icnsive.    Fever  may  range  from  tq2  to  105,  or  may  be  subnormal 
Is  the  end  approaches  (Holt),   Pulse  very  feeble.   The  sloughing 
[>n>cess    goes    on,  with 
jreater    general  prostra- 
Ition.  perhaps  with  hemor- 
rhage or  septic  pneumoniaj 
the  fatal  end. 
Diagnosis. — The  diag- 
losis  will  present  no  diffi- 
'^cuhy  if  the  disease  is  borne 
in  mind.    Its  rarity  makes 
|i(  likely  to  be  unthought  of 
litnlil  it  is  far  advanced* 

Prophylaxis  would  tlc- 
tsnand  cleanliness  and  an- 
isepsis  in  all  cases  of  sto- 
matitis* vulvitis  and  ba- 
^lanitis,    however  simple 
they    may    afjpear,  with 
^especial  attention   in  t!e- 
ijilitated  children,    A  case 
)f  noma  should  be  strictly 
slated. 

Tfeai  ment^As  soon 
noma  is  recognized  the 
aient  should  be  anes- 
Jietized,  and  the  diseased  tissues  completely  excised,  beyond  the 
area  of  Infiltration.  The  wound  should  then  be  cauterized  with 
the  Faquelin  cautery,  or  nitric  acid,  or  carbolc  acid,  afterward  neu- 
tralizing all  excess,  and  dressing  the  wound-  If  the  face  is  the 
scat  of  the  trouble,  the  child  should  be  placed  in  such  a  position 
that  the  discharges  will  not  be  drawn  into  the  larynx,  and  where- 
e^er  located  the  wound  should  be  kept  well  cleansed  with  anti- 
septic solutions,  chlorate  of  potash,  peroxide  of  hydrogen,  per- 
mmnganatc  of  potash,  iodine,  and  irrigated  with  normal  salt  solu- 
tioii*  Diphtheria  antitoxin  and  anti-streptococcic  serum  have  been 
by  some  with  alleged  benefit.  Concentrated  food,  stimulants^ 
whisky,  strychnia  and  quinia  are  indicated. 
The  resulting  scars  may  call  for  plastic  surgery, 


Fig,  3S-    Cai^crvu  oris  in  a  Chinese 
child.— Dr.  W.  H.  Kiunear* 
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BURNS  AND  SCALDS 

kt  of  hums  and  scalds  is  a  rather  important  one,  for 
[t  owmg  to  the  ignorance,  carelessness  and  helpless- 
tfifef  .f orm  of  injury  is  very  common  among  them, 
|hein  &k  injury  is  far  more  apt  to  be  dangerous  than 

Mul  <kepier  tissues  of  the  child  are  so  much  more 
^at  o£  adults  that  they  are  damaged  by  a  lesser  degree 
shoftir  time,  and  experience  has  proven  that  the 
lis  of  apparently  equal  degrees  of  severity  are  more 
iLtaJ  in  the  young. 

Ito  make  little  difference  in  the  effect  upon  living 

heat  be  applied  in  the  form  of  flame  or  radiant  heat 
Jtances*  Practically  the  greatest  number  of  extensive 
[ivcd  cither  by  the  clothing  burning  or  by  scalding 

once  knew  a  child  scalded  and  blistered  from  the 
J  by  being  placed,  while  having  a  convulsion,  in  a 
|!stard  water.   The  fatal  ending  of  the  case  resulted 

injury  than  from  the  disease.  Burning  by  contact 
I  bottle  with  an  unconscious  or  paralyzed  child  is  an 

meets  altogether  too  frequently.  (Fig.  36.)  As 
lare  mdre  extensive  than  bums,  while  bums  extend 


ts  arc  usually  described  in  three  degrees.  In  the 
|Tc  is  simply  hyperemia  of  the  skin  caused  by  dilation 
pal  blood-vessels  with  a  slight  exudation  of  semm. 

moderate  swelling  but  no  vesication,  and  recovers 
Ic  lioyond  the  loss  of  the  epidermis.    In  the  second 
kgestion  is  greater  and  the  serous  exudation  is  suffi- 
le^^pi&rmis  from  the  cutis  vera,  producing  vesicles 
contents  of  tliese  blisters  are  thin  at  first,  but  later 
Jjccome  jelly-like  and  may  become  bloody  or  pumlent. 
les  not  occur,  the  result  may  be  in  a  little  longer  time 
burns  of  the  first  degree,  restoration  without  scar. 
16  fSShl  degree  there  is  damage  deeper  than  the  epi- 
i^  coagulated  and  blood-vessels  destroyed,  albumens 
|latedp  connective  tissues  have  their  fluids  driven  out 
IS4 
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by  the  heat  The  result  is  disorganization  and  devitalization  of 
tissue,  shallower  or  deeper,  according  to  the  degree  of  the  heat  or 
the  length  of  time  during  which  it  was  applied,  even  to  the  destruc- 
tion of  bone  or  an  entire  extremity.  These  dead  tissues  must,  if 
the  patient  survives,  be  cast  off  by  the  same  process  as  occurs  in 
gangrene  or  in  crushing,  and  healing  must  take  place  by  granula- 
tion, which  cannot  occur  without  the  formation  of  scar  tissue  with 
its  propensity  to  contract. 

As  in  any  other  wound,  there  is  liability  of  infection,  and  as  in 
any  infection  there  is  inflammation  with  pus  formation  and  all  the 


Fig.  36.    Burn  of  the  feet  caused  by  applying  hot  water  bottle  to  an 
unconscious  child.    One  toe  and  mcta-tarsal  necrotic 

dangers  of  septicemia,  pyemia,  and  that  train  of  evils  which  follows 
infections. 

The  dangers  from  bums  are  in  shock,  putrefactive  toxemia, 
besides  the  chances  of  a  mixed  infection  with  tetanus  or  erysipelas ; 
complications  in  the  form  of  congestions  of  internal  organs,  the 
intestinal  tract,  lungs  or  brain;  nephritis;  ulceration  of  the  duo- 
denum ;  disfigurement  by  resultant  scars,  and  further  disfigurement 
and  even  deformity  and  loss  of  function  by  cicatricial  contraction. 
There  is  a  more  remote  danger  of  chronic  ulceration,  or  the  growth 
of  keloid  or  epithelioma  in  the  scar  tissue. 

Shock  is  the  first  and  great  danger.  It  is  present  in  proportion 
to  the  area  rather  than  to  the  depth  of  the  burn.  Pain  is  greater 
if  cutaneous  nerves  are  only  injured  and  exposed  than  if  they  are 
destroyed.  Of  the  cases  of  bums  that  cause  death  promptly  after 
injury  a  large  proportion  are  bums  of  the  second  degree.  The 
symptoms  may  be  those  usual  in  shock,  the  quick  and  feeble  pulse. 
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[inbiiorTTial  temperature,  abated  reflexes,  depression 
jtetiess  without  loss  of  consciousness.    Sometimes  a 
lely  restless  and  complaining,  nearly  all  are  very 
he  vonijt.   Death  may  occur  by  collapse  or  coma, 
fery  from  shock,  fever  is  apt  to  supervene,  and  the 
depend  upon  whether  septicemia  or  other 
I  present.    The  fever,  the  congestions  of  internal 
:r  evidences  of  general  and  local  disorders  remote 
L  have  received  much  study  and  are  yet  not  fully 
le  claitn  that  the  arrest  of  functional  activity  of  the 
Imia  from  poisons  retained  in  the  system,  and  point 
Ihe  extent  of  the  area  burned  is  a  large  factor  in  the 
pok  ^ptM  the  same  fact  as  an  evidence  that  it  is 
|i ration  of  an  immense  number  of  peripheral  nerves 
Ihe  nervous  system  and  lowers  vascular  tension, 
^suiting  conditions  as  sapremia  from  the  absorp- 
non*iii{ectious  in  origin,  at  the  wound.  Some 
groit  stress  on  the  destruction  of  red  blood  cor- 
ikes  place  with  burns,  and  consequent  hemoglobi- 
(iction  of  white  corpuscles  and  formation  of  thrombi 
,  this  theory  of  thrombosis  the  peculiar  ulcerations 
are  explained.    Suppression  of  urine  is  common 
te  of  shock  and  of  reaction,  but  although  conges- 
[iicvs  occur  actual  inflammation  is  not  so  common, 
of  the  brain  may  produce  delirium,  that  of  the 
|on,  hana6frhage,  or  diarrhea,  and  that  of  the  pleurae 
lonia- 

LThe  diagnosis  of  burns  would  seem  entirely  obvi- 
1,1  V'  be  question  as  to  the  production  of  it,  especially 
|f  cleat  history  or  in  medico-legal  cases.   Scalds  do 

hmts;  aetd  are  more  apt  to  be  equal  in  degree  over 
the  burn  of  nitric  acid,  if  recent,  is  yellow,  that  of 
f dtiish  or  rusty,  that  of  carbolic  acid  white ;  but  any 

burn  0f  ijaustic  potash  or  of  heat,  will  later  appear 
sh.  Oft  ^<s>egasionally,  a  washed-out  gray  color.  The 

>t.[»arate  from  the  living  tissues  for  eight  or  ten 
llcaves  a  red  and  suppurating  ulcer  with  inflamed 
lo:n  electrically  charged  wires  are  black  at  the  point 
ph  is  mtfounded  by  a  paler  and  drier  area.  An 
[y  be  iQiQf^  severe  beneath  the  surface  than  would 

-Tlie  prognosis  in  a  case  of  bum  is  more  grave  in 
tn  the  adult  patient.  It  is  usually  said  that  a  bum 
Tee  will  lifedy  prove  fatal  if  more  than  two-thirds 
Kce  h  btHned,  and  a  bum  of  the  second  degree  will 
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cause  death  if  more  than  half  the  skin  is  damaged.  But  I  believe 
if  the  patient  is  a  young  child,  it  is  nearer  the  truth  to  say  that  if 
more  than  one-third  of  the  skin  surface  is  burned,  death  will  prob- 
ably ensue.  The  location  of  the  bum  or  scald  has  some  bearing  on 
the  prognosis.  Scald  of  the  glottis  gives  doubtful  prognosis.  If 
the  injury  be  located  upon  abdomen,  chest,  or  pelvis,  the  effect  will 
be  more  severe  than  if  it  were  elsewhere.  The  general  health  and 
vigor  of  a  patient  are  to  be  taken  into  consideration.  Infection  of 
the  wound  darkens  the  prognosis,  as  regards  life,  complications,  and 
scarring.  A  moderate  sized  bum  or  scald  of  the  first  degree  will,  if 
fairly  treated,  get  well  in  a  week  or  two,  leaving  only  redness,  which 
will  gradually  fade  into  normal  color.  A  bum  of  the  second  degree, 
if  kept  germ-free,  will  do  the  same  in  a  somewhat  longer  time.  The 
second  degree,  if  infected,  and  the  third  degree,  even  if  uninfected, 
will  result  in  scarring,  but  if  infected  in  much  worse  scarring.  Con- 
tractions are  disastrous  if  located  near  an  orifice,  as  mouth  or  eyes, 
or  at  the  flexures  of  joints,  as  upon  hand,  front  of  the  elbow  or 
axilla. 

Treatment. — ^The  treatment  of  bums  and  scalds  is  local,  gen- 
eral, and  that  of  complications  or  symptoms  which  arise.  It  may 
be  truthfully  said  that  the  treatment  of  these  injuries  has  often 
been  faulty  on  account  of  regarding  them  as  in  some  way  different 
from  other  wounds  and  not  applying  to  them  the  same  modem 
surgical  principles.  Doubtless  the  humane  desire  to  relieve  as 
speedily  as  possible  the  terrible  sufferings  of  the  patient  has  often 
induced  too  great  haste  in  covering  up  with  dressings  an  uncleansed 
wound-surface.  The  result  is  infection  with  the  possibility  of  all 
its  evils,  local  and  general.  The  burn  or  scald  should  be  treated 
as  one  would  a  crushed  or  lacerated  wound.  An  anesthetic  should 
be  given.  This  at  once  relieves  the  pain  and  helps  to  prevent  shock. 
During  anesthesia  the  wound  should  be  thoroughly  cleansed.  An 
excellent  plan  is  to  immerse  the  burned  parts,  if  necessary  the  whole 
patient,  in  a  bath  of  warm  normal  salt  solution,  or  sodium  bicar- 
bonate solution  of  the  same  strength.  If  the  bum  is  only  of  the 
first  degree,  or  blebs  have  not  yet  formed,  soap  may  be  used,  and 
the  water  changed  for  sterile  and  followed  by  an  antiseptic  solution 
and  sterile  water  again.  Some  would  use  ether  in  this  cleansing 
process.  If  blebs  have  formed,  or  it  be  an  ordinary  second  or  third 
degree  bum,  the  same  process  is  proper,  taking  care  to  remove 
shreds  of  tissues  and  all  impurities,  washing  with  a  i  to  40  solution 
of  carbolic  acid,  and  following  this  with  normal  salt  solution  or 
sterile  water.  It  is  not  necessary  to  remove  unbroken  blebs.  They 
should  be  snipped  open  with  sterile  scissors  to  evacuate  the  serum. 
Sometimes  in  the  healing  process  the  epidermis  forming  the  bleb 
reunites  with  the  dermis.    The  cleansing  process  completed,  it 
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a  sterile  protective  and  antiseptic  dressing.  Many 
I  i^tock  formula  for  dressing  burns ;  and  the  individ- 
vQ  a  favorite  preparation,  all  proven  by  experience 
[utside  of  hospitals  it  often  happens  that  what  one 
]  not  to  te  had  in  the  emergency,  so  a  number  of 
ethods  will  be  mentioned.   A  bum  or  scald  can  be 
illy  and  comfortably  in  a  continuous  bath  of  salt 
lonate  solution,  or  a  4  per  cent,  boracic  acid  or  alumi- 
|ution,  or  sterile  water  at  a  comfortable  tempera- 
surface  is  not  too  large,  in  a  one  per  cent,  carbolic 
[is  w'vt  in  these  solutions  and  kept  constantly  wetted 
solution  of  picric  acid  in  water,  i  to  50  or  i  to  100, 
Ipriybedt  The  old-fashioned  Carron  oil,  equal  parts 
Ine  water,  is  still  used  with  success.  Eucalyptol  may 
jvvith  advantage.    The  oil  is  applied  by  saturating 
I  thicknesses  and  laying  it  on.  Ointments  of  boracic 
carbolic  acid  i  per  cent.,  carbonate  of  zinc  any 
^seline,  are  all  useful.  Some  prefer  dusting  powders 
sliItcvIic  acid,  zinc  oxide,  dermatol  or  zinc  car- 
Jtli.   These  powders,  excepting  perhaps  the  last  two 
Jot  as  comforting  to  the  wound  as  the  wet  dressings 
^owders  are  useful  to  absorb  excessive  moisture. 
Carrotl  oil  gauze,  the  ointment  or  the  dusting 
[otlt  PTi,  and  a  light  roller  should  be  applied.   If  none 
li]iabk\  lard,  molasses,  or  flour  may  serve  to  exclude 
I'ct  the  surface.   Dressings  should  be  ample  in  area, 
dressing,  otherwise  well  done,  allow  exposure  to 
small  angle  where  the  dressing  should  have  over- 
Id  farther.   As  soon  as  the  wound  is  cleansed  and 
|e  ^tient  allowed  to  emerge  from  anesthesia,  he 
Isufficfent  morphia  to  soothe  his  sufferings,  and 
]  l  to  tlie  prevention  or  control  of  shock  by  the  use 
hot  bottles,  et  cetera.    (See  Section  on  Shock.) 
pemata  assist  in  combatting  shock,  and. also  the 
which  inany  experience,  besides  having  a  diuretic 
Idesirable.    In  addition  to  other  stimulants  I  have 
Ir  fin  full  doses  hypodermatically  in  oil)  useful  in 
I  ith  restlessness  which  appears  in  these  cases.  The 
lirinc  uiust  be  met  with  the  free  use  of  water  and 
Ind  liot  packs,  the  diarrhea  by  bismuth  mixtures, 
Ivith  sponging,  the  delirium  with  the  ice  bag  or 
j]  bromides.    The  dressing  should  not  be  change<l 
re  should  be  taken  if  it  is  a  wet  or  oily  dressing  to 
the  preparation  from  time  to  time  and  not  allow 
lAt.tfk  ktcr  dressings  sloughs  and  shreds  shotild 
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be  removed  with  sterile  dressing  forceps  and  scissors,  the  wound 
irrigated  with  a  mild  antiseptic  solution,  like  carbolic  acid  followed 
with  sterile  salt  solution,  and  fresh  dressings  applied.  In  dressing 
an  extensive  bum  the  entire  area  should  not  be  uncovered  at  once, 
but  a  portion  at  a  time  uncovered,  cleansed,  and  covered  again. 
The  first  few  dressings  may  require  brief  general  anesthesia. 
Charred  or  necrotic  tissues  may  be  slow  to  separate  from  the  living 
in  burns  of  the  second  and  the  third  degree.  These  should  be  re- 
moved as  soon  as  possible.  At  the  same  time  the  margins  of  the 
wound  become  red  and  inflamed  and  need  attention,  often  requiring 
wet  dressings.  Usually  the  debris  is  allowed  to  clear  itself  away  too 
gradually,  then  granulations  appear,  and  if  the  bum  is  extensive  a 
mistake  in  the  treatment  now  occurs.  There  ensues  a  long  period  of 
painful  dressings  and  waitings,  with  all  the  chances  of  infection  and 
of  exhausting  the  patient,  or  of  exuberant  or  sluggish  granulations 
which  have  to  be  restrained  or  stimulated  by  touching  with  silver 
nitrate.  Meanwhile  granulation  tissue  is  forming  a  thick  layer  which 
will  subsequently  contract  and  form  a  hard  unyielding,  disfiguring, 
sometimes  even  deforming  and  impairing  cicatrix,  with  possibilities 
of  ulceration,  keloid,  or  epithelioma  later  in  life.  Of  course  it  is  ad- 
vised to  maintain  the  healing  surfaces  at  rest,  when  necessary  im- 
mobilizing them  with  splints,  and  this  in  a  position  of  greatest  exten- 
sion; also  that  adjacent  granulating  surfaces  (for  instance  between 
fingers)  should  be  separated;  and  also  that  careful  passive  move- 
ments should  be  persisted  in,  and  when  the  skin  is  closed  that  massage 
should  be  employed,  and  that  theosinamine  be  given  a  trial ;  and  that 
if  the  wound  surface  is  extensive  or  slow  in  closing  or  fails  to  close 
that  skin-grafting  should  be  resorted  to.  Now  all  these  are  useful 
measures  and  should  be  employed,  but  the  mistake  is  that  they  are 
commonly  adopted  too  late.  Especially  is  the  skin-grafting  post- 
poned far  too  long.  After  the  granulating  process  has  formed 
cicatricial  tissue  all  over  the  wound  it  avails  nothing  so  far  as  sub- 
sequent contractions  are  concerned,  to  cover  its  surface  with 
epithelium.  The  time  to  do  skin-grafting  is  immediately  the  ne- 
crotic tissue  separates  from  the  living  or  can  be  separated  by  sur- 
gical means.  Then  upon  a  healthy  and  aseptic  surface,  Thiersch  or 
Krause  or  Oilier  grafts  should  be  laid  and  covered  with  strips  of 
rubber  tissue  or  Cargile  membrane,  or  in  some  situations  generous 
flaps,  one-third  larger  than  the  surface  to  be  covered,  should  be 
transplanted,  accurately  adjusted  and  sutured.  Thus  avoid  contrac- 
tions. The  treatment  of  extensive  bum  contractions  by  plastic 
operations  is  one  of  the  most  alluring  and  sometimes  disappointing  in 
pediatric  surgery.  Simple  division  of  contracted  bands,  as  a  rule, 
avails  nothing. 
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^ISSUES. 

es  o£  infants  and  young  children  are  not  only  smaller 
proportion  than  those  of  adults.    They  have  less 
aiifl  less  contractile  power.   They  occasionally  pre- 
iii  tlieir  development.   They  are  subject  to  nearly 
and  injuries  which  occur  in  the  muscles  of  their 
tumpf  muscles  (myositis  ossificans),  does  not  often 
^/1)ut  cases  are  reported  somewhat  rarely.  Pri- 
f  muscle,  while  rare  in  the  adult,  are  practically 
s  occurring  in  the  young.    Sarcoma,  beginning  in 
may  involve  the  muscle  itself.   Angioma  of  the 
ty  miy  appear  in  muscle,  and  also  angio-lipoma,  and 
re  tiot  uncommon.   Contusions  of  muscle  are  com- 
sprains  or  strains  are  probably  not  as  frequent  as 
s<    Spontaneous  rupture  by  muscular  action  is  un- 

ATQMA  OF  THE  STERNOMASTOID 

owcver,  a  muscular  rupture  that  is  not  uncommon 
little  patient  may  be  brought  on  account  of  wry- 
11  in  uf  a  small  tumor  which  is  felt  in  the  side  of  the 
lor  may  be  found  about  the  middle  of  the  stemo- 
or  atove  or  below  the  middle.   It  is  about  the  size 
hickorynut,  feels  quite  firm  and  is  evidently  within 
th.   There  is  no  discoloration  of  the  skin.  If 
a  week  or  two  old  the  tumor  may  be  slightly  tender 
ater  there  is  no  tenderness.  The  head  is  held  toward 
e,  with  the  chin  turned  toward  the  opposite  side, 
rif  cases  the  tumor  is  on  the  right  side.    In  rare 
ide  has  a  tumor.   The  origin  of  this  condition  is  a 
i6o 
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partial  rupture  of  the  sternomastoid  during  the  birth.  In  the 
greater  number  of  cases  inquiry  will  elicit  the  statement  that  it 
was  a  breech  presentation;  and  while  it  is  probable  that  traction 
upon  the  feet  or  body  by  the  accoucheur  in  his  efforts  to  deliver  the 
head  may  have  caused  the  injury,  it  is  no  evidence  that  unnecessary 
force  was  used,  for  cases  have  occurred  in  easy  labors  in  which 
the  head  was  bom  first,  in  which  no  force  was  used,  and  some  in 
which  no  attendant  was  present.  The  partial  rupture  of  the  muscle 
causes  a  hemorrhage  confined  within  its  sheath,  a  slight  inflamma- 
tory action  follows,  the  blood  clot  and  the  inflammatory  exudate 
constituting  the  tumor.  This  is  partly  absorbed  or  converted  into 
fibrous  tissue,  and  after  three  or  four  months  in  most  cases  can 
scarcely  be  found.  In  a  very  few  cases  it  may  remain,  small  but 
palpable,  with  some  shortening  of  the  muscle,  and  have  a  permanent 
effect  on  the  position  of  the  head,  producing  a  degree  of  wry-neck. 

Most  cases  need  no  treatment  beyond  gentle  massage  after  the 
tenderness  has  passed  away,  and  stretching  the  muscle  by  move- 
ments of  the  head  toward  the  opposite  side. 

RHEUMATIC  MYOSITIS 

This  disease  occurs  in  children,  either  with  or  without  any 
history  of  strain  or  exposure  to  cold  or  wet,  or  of  rheumatic  symp- 
toms in  any  other  part.  The  pathology  of  the  trouble  is  not  alto- 
gether settled.  It  may  be  considered  hardly  a  surgical  disease,  yet 
it  continually  presents  for  diagnosis  from  injuries  and  wry-neck, 
caries  of  the  cervical  spine,  reflex  spasm  from  throat  inflammation, 
irritations  of  the  spinal  accessory  nerve,  abscesses,  et  cetera.  So- 
called  rheumatic  myositis  comes  on  acutely,  sometimes  after  expo- 
sure to  cold,  with  pain  and  soreness  in  the  muscles  at  the  side  of  the 
neck,  worse  on  movement,  even  to  excruciating  pain  from  the 
slightest  attempt  to  turn  the  head.  It  may  continue  for  several 
days  or  a  week  or  more,  gradually  subsiding.  It  is  relieved  by 
fixation  of  the  head  to  put  the  muscles  at  rest ;  by  rest  in  bed,  which 
partially  does  so;  by  dry  heat;  more  promptly  by  the  use  of  the 
Paquelin  cautery  in  a  small  patch  over  the  affected  area;  by  the 
static  spark ;  sometimes  by  gentle  massage,  anti-rheumatic  medica- 
tion, and  quinine. 

OTHER  FORMS  OF  WRY-NECK  (TORTICOLLIS) 

Wry-neck  may  be  associated  with  hematoma  of  the  sterno- 
mastoid, rheumatic  myositis,  caries  of  the  cervical  spine  (see  Sec- 
tions on  those  topics)  ;  or  caused  by  a  congenital  shortness  of  the 
sternomastoid  muscle,  and  often  with  it  malformation  of  the 
cervical  spine;  by  acquired  contraction  of  the  sternomastoid  or 
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the  trapezius  or  the  splenius  muscles  and  perhaps  the  fascwe  of  one 
side  of  the  neck;  and  by  muscular  spasm  through  reflex  irritation 
of  nerves  resulting  from  inflamed  glands,  or  the  like. 

In  all  cases  excepting  those  associated  with  cervical  caries,  the 
head  is  abducted  on  the  affected  side  and  rotated  so  that  the  chin 
points  in  the  opposite  direction.  This  position  may  be  constant,  or 
in  some  reflex  and  spasmodic  cases,  intermittent. 

Treatment — In  all  secondary  and  reflex  cases  the  primary 
cause  should  be  treated.  In  the  chronic  cases,  massage,  stretching 
of  the  contracted  tissues  by  gymnastics,  head  suspension,  carrying 
weights  in  the  hand  of  the  affected  side  while  the  head  is  held 
erect,  are  among  the  methods  of  treatment.  Corrective  apparatus 
may  be  worn.  This  may  consist  of  a  belt  around  the  thorax  and 
another  around  the  head,  the  two  being  connected  by  an  artificial 
muscle  of  rubber  or  coiled  spring  attached  upon  the  sound  side  so 
as  to  draw  the  head  over ;  or  it  may  be  in  the  form  of  a  jacket  with 
head  support  under  chin  and  occiput,  such  as  is  used  for  cervical 
and  high  dorsal  caries ;  or  it  may  be  a  leather  or  felt  collar  resting 
upon  the  shoulders  and  holding  the  head  in  position  approximating 
the  normal.  If  the  condition  does  not  yield  to  a  fair  trial  for  a  few 
months  of  these  means,  the  unyielding  tissues  must  be  divided. 
Most  often  the  stemo-mastoid  is  at  fault.  Its  tendons  may  be  cut, 
near  their  clavicular  and  sternal  attachments,  by  either  subcuta- 
neous or  open  tenotomy.  The  latter  is  preferable.  The  head  is  then 
maintained  in  corrected  or  over-corrected  position  by  rest  in  bed 
with  sand  bags  to  the  head,  by  fixation  apparatus,  usually  a  g3rpsum 
jacket  extended  to  the  head,  until  healing  is  complete.  Apparatus 
may  be,  but  frequently  is  not,  longer  necessary. 

PRIMARY  PROGRESSIVE  MYOPATHY 

PSEUDO-HYPERTROPHIC      MuSCULAR      PARALYSIS  (MuSCUlar 

Pseudo-hypertrophy ;  Lipomatous  Muscular  Atrophy)  is  very  often 
described  with  diseases  of  the  nervous  system.  But  all  that  is  yet 
known  of  its  pathology  would  place  it  among  the  myopathies,  an 
idiopathic  atrophy. 

Etiology. — Nothing  is  known  intimately  of  the  causation  of  this 
disease.  There  is  often  a  history  of  heredity,  the  disease  being 
usually  transmitted  to  the  males  by  the  female  line.  Yet  there  are 
cases  not  hereditary,  and  families  in  which  girls  also  are  affected. 
The  disease  may  first  be  noticed  when  the  infant  should  begin  to 
learn  to  walk,  or  in  childhood,  or  in  youth,  usually  before  the  ninth 
year,  possibly  not  until  puberty. 

Pathology. — ^The  post-mortem  findings  are  all  in  the  muscles. 
Connective  tissue  is  increased,  while  muscle  tissue  has  been  replaced 
by  fat.    The  muscles  which  were  at  first  hypertrophied  have 
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shrunken  as  the  disease  advanced.  So  extensively  has  the  change 
taken  place  that  the  muscles  present  to  the  naked  eye  a  yellow  color 
as  though  composed  entirely  of  fat.  The  microscope  may  find  re- 
mains of  muscle  fibers  and  be  able  to  detect  in  part  their  striation. 
The  remaining  fibers  vary  greatly  in  their  diameter,  and  this  varia- 
tion is  very  irregular,  narrow  and  wider  fibers  being  intermingled 
in  the  same  muscle.  There  are  no  changes  found  in  the  brain  or 
spinal  cord,  nor  yet  in  the  nerves. 

Pathologists  have  not  agreed  as  to  the  nature  of  the  disease. 
Some  consider  it  essentially  an  inflammation  resembling  many  inter- 
stitial inflammations  in  which  there  is  a  resulting  increase  of  con- 
nective tissue  with  degeneration  or  atrophy  of  the  other  cell 
elements.  Others  consider  it  an  expression  of  faulty  development 
by  overgrowth  of  connective  tissue  at  the  expense  of  the  muscle 
tissue. 

Symptoms  and  Diagnosis, — Slowness  in  learning  to  walk,  or 
in  older  children  weakness  in  walking  or  in  going  upstairs,  are 
early  symptoms.  This  condition  may  continue  for  weeks  without 
additional  symptoms.  In  fact,  the  whole  course  of  the  disease  is 
chronic,  all  the  changes  coming  very  gradually  and  persisting  for 
months  and  years.  With  the  appearance  of  weakness  or  after  it  may 
be  noticed  that  some  of  the  muscles  are  enlarging,  especially  those 
that  seemed  weakest.  The  muscle  changes  are  bilateral.  The 
muscles  of  the  calves  are  most  frequently  and  most  markedly  af- 
fected, sometimes  those  of  the  gluteal  region  or  of  the  thighs.  The 
spinati,  infra-  and  supra-,  are  next  in  order,  and  the  deltoid.  The 
pectoral  muscles  and  the  latissimus  dorsi  are  not  usually  enlarged, 
though  often  wasted  (see  Figs.  37  and  147)  ;  but  cases  have  been 
reported  in  which  the  latissimus  dorsi  also  were  enlarged ;  also  the 
biceps,  triceps,  and  sterno-mastoid.  It  is  said  that  the  pectorals 
are  the  only  muscles,  not  even  excepting  the  heart,  that  have  never 
been  found  enlarged.  The  muscular  hypertrophy  is  gradually  suc- 
ceeded by  a  process  of  atrophy,  beginning  in  the  upper  extremities 
and  leaving  the  calves  until  the  last.  In  some  cases  the  atrophy  of 
certain  muscles  is  present  from  the  first  and  goes  on  simultaneously 
with  the  hypertrophy  of  those  before  mentioned.  The  atrophy 
usually  begins  in  the  pectorals,  and  successively  affects  the  latissi- 
mus dorsi,  the  trapezius,  the  serratus  magnus,  the  extensors  of  the 
back,  and  the  thigh  muscles.  Finally  every  voluntary  muscle  in 
the  body  may  undergo  atrophy  although  the  muscles  of  the  hand 
are  generally  spared. 

The  appearance,  attitude,  and  movements  of  a  well-developed 
case  are  very  peculiar  and  characteristic,  being  esj^ccially  marked 
in  those  cases  in  which  atrophy  of  some  muscles  is  present  with 
hypertrophy  of  others.  The  patient  stands  very  insecurely,  with  his 
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feet  wide  apart,  his  abdomen  projecting  forward,  his  spine  in  lonlo- 
sis,  his  shoulders  thrown  far  backward.    In  walking  he  brings  his 

center  of  gravtly  over 
one  thigh,  swings  the 
other  hmb  forward, 
then  sways  the  body 
over  the  other  thigh, 
and  repeats  the  move- 
ment The  movetiients 
of  rising  from  tlie  hori- 
zontal to  the  erect  f>osi- 
tion  are  most  peculiar 
and  pathognomonic.  Ow- 
ing to  the  weakness  of 
the  extensors  of  the 
\c^t  the  patient  is  uo- 
al>le  to  raise  his  whole 
weight  by  extending  the 
lower  extremities.  On 
a  ceo  tint  of  the  weakness 
of  the  extensors  of  the 
baek  he  cannot  raise  the 
trunk  by  them  alone.  He 
divides  the  weight  be- 
tween the  extremities  by 
getting  upon  **  all  fours," 
hands  and  knees  first, 
then  raises  the  hind 
quarters  by  extending 
the  legs.  Then  to  raise 
the  trunk  he  brings  the 
hands  to  the  ankles  and 
by  grasping  them  and 
alternately  raising  the 
hands  and  grasping  the 
lower  extremities  a  lit- 
tle higher  and  higher, 
he  straightens  up* 
Different  cases  will  pre- 
sent variations  in  movements  according  to  the  involvement  of 
various  muscles*  As  tlie  disease  advances  the  patient  will  not  be  able 
to  stand,  rise,  nor  even  to  stand  when  placed  ufion  his  feet.  In  ad- 
vanced cases  there  are  deformities  as  a  result  of  the  immovuble  con- 
traction of  muscles.  One  of  the  commonest  is  that  the  ankles  are 
flexed,  holding  the  foot  in  a  position  of  talipes  equinus,  Tlie 


MUSCULAR 

a  boy  of 


Fig.  37.  PsimxJHvrEjiTiiopEiic 
I'AHALVSis,  well  developed  in 
12  years.  Note  cnlargemenl  of  niusclc:^ 
of  the  calves,  the  gluteal  regions,  and  of 
the  infra-spmati,  and  the  wasting  of  the 
deltoid  atid  latissimuB  dorst.  Boy  cannot 
stand  nor  even  rise  to  the  sitting  posture. 
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knees  are  apt  to  be  bent,  fixing  the  legs  at  a  right  angle  with  the 
thighs.    The  biceps  may  keep  the  forearm  rigidly  flexed. 

Accompanying  symptoms  are  occasionally  reported,  such  as 
optic  neuritis  with  atrophy  of  the  disc,  myotonia  congenita,  and 
epilepsy.  Also  cranial  asymmetry.  But  there  is  no  constant  con- 
nection between  these  conditions  and  the  disease  in  question.  More 
usual  accompaniments  are  mental  weakness  or  slowness,  and  im- 
perfections of  speech.  It  is  sometimes  difficult  to  tell  whether  the 
speech  difficulty  is  from  a  central  cause  or  from  implication  of  the 
muscles  of  the  tongue. 

The  tendon  reflexes  are  but  slightly  affected  at  first,  but  grad- 
ually disappear  as  the  disease  advances.  Likewise  the  electrical 
reactions,  both  galvanic  and  faradic,  are  found  normal  at  first,  but 
lessen  with  the  progress  of  the  case.  However,  they  never  exhibit 
at  any  stage  the  reaction  of  degeneration.  There  are  no  fibrillary 
twitchings  and  no  disturbance  of  sensation.  Mechanical  irrita- 
bility is  lessened. 

In  this  almost  helpless  state  patients  linger  for  years,  increas- 
ing in  weakness  with  the  atrophy  of  muscle  tissue,  and  increasing 
in  deformity.  The  disease  may  progress  more  slowly  if  puberty  is 
reached.   Few,  if  any,  ever  reach  adult  life. 

Prognosis  and  Treatment, — The  prognosis  is  invariably  hope- 
less. Electricity  has  been  recommended  to  possibly  arrest  the  dis- 
ease, but  the  results  scarcely  justify  the  claiim.  Massage  may  some- 
what modify  the  rigidity  of  the  contractions,  and  gymnastics  will 
aid  to  retain  some  use  of  the  disabled  muscular  system.  Tenotomies 
(followed  by  plaster  casts)  may  be  done  if  contraction  deformities 
interfere  with  the  comfort  or  the  care  of  the  patient,  or  if  a  degree 
of  usefulness  of  the  limbs  will  be  prolonged  thereby. 

The  JiA'ENiLE  Type  and  the  Peroneal  Type. — ^There  are 
two  other  forms  of  primary  muscular  atrophy,  which  are  so  similar 
to  each  other  and  to  pseudo-hypertrophic  muscular  paralysis,  that 
it  is  not  definitely  settled  whether  they  may  not  be  only  variations 
of  the  same  disease. 

The  juvenile  type  or  "  Erb's  juvenile  form,"  sometimes  called 
the  scapulo  humeral  type,  may  also  be  hereditary.  It  begins  in 
childhood  or  youth,  not  congenitally  or  'in  infancy.  The  atrophy  is 
limited  to  the  muscles  of  the  shoulder  and  upper  arm,  the  gluteal 
region  and  the  thigh.  The  muscles  of  the  legs  and  feet,  hands  and 
forearms,  remain  unaffected  or  slightly  hypertrophicd.  Thus  the 
distribution  of  the  paralysis  is  different  from  that  of  pseudo- 
hypertrophic, and  also  there  is  generally  no  marked  hypertrophy. 
There  is  no  reaction  of  degeneration,  and  no  fibrillary  twitching. 
The  knee-jerks  are  absent  or  diminished. 

Facjal  Scapulo-humeral  Type. — There  has  been  described, 
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]ouzy  and  Dejerine,  what  appears  to  be  a  subvariety 

humeral  type,  also  called  "  progressive  muscular 
Idhood"  (Duchenne),  and  also  as  the  infantile  facial 
the  phenomena  are  the  same  as  those  presented  in 
form,  with  the  addition  that  the  muscles  of  the  face 

Ik-  cfTect  of  the  disease  upon  the  orbicularis  oris  is 
outh  to  remain  always  open.  As  the  Hps  are  thick- 
e  reitteining  muscles  of  the  face,  excepting  the  leva- 
!es  of  the  mouth,  are  atrophied,  there  is  a  peculiar 
sion  which  is  called  the  "  tapir  mouth." 

T^'PE. — In  this  form  of  progressive  muscular 
sting  begins  in  the  extensor  longus  hallucis,  then  the 
uiiis  digitorum  and  the  peroneal  group.    The  small 

foot  are  next  affected,  and  some  think  the  small 
precede  the  extensors  and  peroneals  in  the  atrophic 

time,  perhaps  years  later,  the  calf,  and  especially 
les,  beginning  with  the  vastus  intemus,  waste  in  a 
After  a  pause  of  several  years  atrophy  begins  in 
the  band,  and  then  in  the  extensors  of  the  foreann. 
ators  and  supinators  of  the  forearm  are  attacked, 
longuff,  the  muscles  of  the  ann,  shoulder,  neck,  face 
aiti  unaffected.  Tliis  disease  is  like  the  preceding 
lat  a  hereditar}'  influence  is  apparent,  and  that  more 

are  afflicted.  Its  chronic  course,  its  paralysis  and 
itr^Ctions  are  also  similar.  It  differs  not  only  in  the 
he  Mtisclcs  attacked  and  in  their  grouping,  but  in 

e  reaction  of  degeneration  and  also  in  most  cases 
ings  are  present.   Authorities  differ  widely  in  their 

Irtte  etiolog>'  of  the  j)eroneal  form.  There  seems 
able  weight  of  evidence  that  it  is  due  to  changes  in 
Us  of  the  anterior  horns  of  the  lumbar  cord.  Some 
it  tlint  the  type  is  not  constant  and  that  there  are 
ascs  due  to  various  causes,  myopathic,  neuropathic, 
ledica!  treatment  is  unavailing.  Surgical  treatment 
rations  upon  tendons  for  the  relief  of  contractions 
tk^  of  splints  and  braces,  as  will  be  described  in 

tttfons,  infantile  paralysis,  and  the  lower  ex- 

tamiONS  AND  THEIR  SHEATHS 

rl  tlicir  sheaths  in  children  are  doubtless  subject  to 
anlict  similar  structures  in  older  persons,  although 
gouty  tcno-synovitis  must  be  very  rare.  But  there 
matory  states  that  are  common  enough  to  require 
,  na^iely,  acute  teno-synovitis  and  acute  purulent 
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Acute  Teno-synovitis  is  caused  by  over-tise  of  the  tendons, 
especially  with  subsequent  exposure  to  cold,  and  in  rheumatic  sub- 
jects. One  has  seen  it  follow  excessive  piano  practice,  the  game 
of  tennis,  and  the  like.  A  common  seat  is  the  extensor  and  supi- 
nator tendons  of  the  forearm,  especially  those  of  the  thumb,  and 
the  tendo  Achillis. 

Symptoms, — The  symptoms  are  more  or  less  swelling  over  the 
course  of  the  tendon,  with  tenderness  on  pressure,  moderate  pain 
when  the  part  is  at  rest,  but  more  severe  pain  when  the  tendon  is 
put  into  action.  On  moving  the  tendon  there  is  a  "  rub  "  or  very 
fine  crepitus  noticeable.  There  is  considerable  lameness  or  stiffness 
after  rest,  which  wears  off  somewhat  during  exercise  to  return  again 
during  rest.  The  inflammation  produces  a  fibrinous  exudate  upon 
the  inner  surface  of  the  sheath,  which  gives  rise  to  the  friction,  dry 
at  first,  but  there  may  be  a  considerable  serous  effusion. 

Treatment, — Treatment  consists  in  rest,  often  best  maintained 
by  a  light  splint  applied  outside  of  a  wet  towel.  Hot  or  cold  water 
may  be  used  as  seems  most  grateful,  usually  cool  water  when  the 
part  feels  hot,  and  hot  compresses  and  douches  later.  Liniments 
of  belladonna,  iodine,  chloroform,  or  soap  may  be  used. 

Acute  Purulent  Teno-synovitis. — This  may  take  place  in 
any  tendon  sheath.  The  same  facts  concerning  the  disease  and  the 
same  principles  of  treatment  are  applicable  wherever  the  trouble 
is  located.  But  it  is  so  common  in  the  hand,  and  so  many  hands 
have  been  impaired  or  even  ruined  for  life  by  it,  that  by  describing 
purulent  teno-synovitis  in  this  member  attention  will  be  directed  to 
the  importance  of  what  at  first  seems  a  small  matter.  Infection  may 
gain  entrance  by  way  of  the  blood,  but  very  often  it  results  from  a 
wound,  a  crush,  or  more  superficial  infection  in  proximity  to  the 
sheath.  Having  set  up  an  inflammation  in  the  sheath,  there  is  pain, 
swelling  and  tenderness  locally  in  its  course,  and  the  usual  con- 
stitutional symptoms  of  sepsis.  Instinctively  the  finger  or  the  whole 
hand  is  held  in  the  position  of  semi-flexion  in  order  to  relax  tension 
upon  the  tendons  and  within  the  sheath. 

The  inflammation  may  extend  from  one  separate  tendon  sheath 
to  another  by  involvement  of  the  intervening  tissues;  but  it  will 
spread  far  more  certainly  and  rapidly  along  a  continuous  sheath. 
Reference  to  Fig.  38  will  be  a  reminder  of  the  usual  arrangement 
of  the  sheaths  of  the  flexor  tendons  in  the  hand  and  forearm.  The 
sheaths  of  the  index,  middle  and  ring  fingers  end  near  the  meta- 
carpo-phalangeal  joint;  but  those  of  the  thumb  and  little  finger 
extend  into  the  palm  and  wrist.  Therefore,  infectious  inflamma- 
tions of  the  sheaths  of  the  thumb  and  little  finger  are  especially 
dangerous.  When  infection  gains  entrance  to  a  tendon-sheath  its 
walls  become  infiltrated,  pus  accumulates.    The  tendon  itself 


[ted  and  edematous^  its  mtef^fasctcular  tissue  suppur- 
atetjits  fibers.   Tt|fe  |mdk»t  mi  tbe  «b«8dl  pay  be 


AMtANfiEMEtJT  OF  THH  SHEATTt^  OF  THE  FLEXOR  TEVDONS  OF 

[\^D  FOREARM,  The  s heaths  of  the  index,  middle  and  ring 
hear  the  metacaTpophaJa^Keil  jaint;  }mt  tibosc  of  the  thumb 
rfrcr  extend  into  the  paltn  atid  rnis^  increasing  the 
|x tension  af  infectious  tnflstnimattoa  In  these  sheaths.  The 
show  the  sheaths.  The  wavy  linet  indicate  the  fX)sition 
|s  and  with  than  are  the  nerv^  Tlie  stiaigbt,  hmwy  Hnes 
i^eljr  ^  «l  fb«  tidt  «diWltige  for 


Ift  until  the  pus  finds  exit  spontaneously  by  bursting 
lughing  tissues.  If  the  infection  gets  into  the  palm 
biy  ltd  evpi  stop  th^re  but  es^t^d  int 
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Treatment. — ^As  soon  as  the  diagnosis  can  be  made,  the  affected 
sheaths  should  be  opened  freely.  In  Fig.  38  the  double  wavy  lines 
indicate  approximately  the  position  of  the  vessels  and  nerves,  and 
the  heavy  straight  lines  show  where  incisions  can  be  made  safely  and 
to  the  best  advantage  for  drainage.  It  is  not  enough  that  an  open- 
ing is  made  into  the  inflamed  sheath ;  the  opening  should  be  through- 
out its  entire  extent.  The  hand  should  then  be  soaked  in  a  bath 
of  mercuric  bichloride  1-2000,  or  other  antiseptic,  and  dressed  with 
a  hot,  wet  antiseptic  gauze  compress  surrounded  by  oil-silk  and  a 
bandage,  and  supported  on  a 
splint.  If  it  be  the  thumb  or 
the  little  finger  that  is  infected, 
or  if  it  be  in  one  of  the  first 
three  fingers  and  the  case  is  far 
advanced,  the  attention  should 
not  be  limited  to  the  phalanges; 
the  palm  of  the  hand  and  wrist 
should  also  be  carefully  ex- 
plored and  if  infected  should  be 
at  once  opened  and  drained.  It 
is  necessary  to  drain  the  entire 
infected  area,  even  if  the  open- 
ings must  go  into  the  forearm. 
This  would  only  occur  in  neg- 
lected cases  or  in  cases  timidly 
treated,  which  is  the  same  thing. 
If  the  infection  has  extended 
through  the  palm  and  the  back 
of  the  hand  is  swollen  and 
boggy,  it  must  be  incised,  and 
a  rubber  drainage  tube  passed 
through.  If  the  abscess  is  deep  in  the  palm,  rubber  drainage  will 
be  necessary,  and  will  allow  of  irrigation  till  the  discharge  lessens, 
when  cigarette  drains  of  rolled  rubber  tissue  may  be  substituted  and 
are  less  likely  to  press  unduly.  Even  when  abscess  is  evacuated  be- 
fore the  tendon  has  suffered  severely  and  the  best  treatment  is  fol- 
lowed, the  result  will  show  adhesions  of  tendons  and  sheaths,  scar  tis- 
sue and  contractions,  which  will  appear  disappointing  to  the  patient 
and  his  family.  However,  there  will  be  great  improvement  with  use 
of  massage  and  passive  movements  persistently  carried  out,  and  the 
result  will  be  infinitely  better  than  if  a  Fabian  plan  of  treatment  had 
been  followed.  Somewhat  recently  the  Rier-Klapp  method  of  in- 
ducing passive  hyperemia  has  been  applied  with  good  results  in 
these  inflammations  of  infectious  origin.  (See  also  Sections  on 
Septicemia  and  The  Treatment  of  Arthritis.)  The  hyperemia  is 
induced  either  by  constriction  of  the  limb  above  the  inflammation 


Fia  39.    Hibbs-Sporon  method  of 

TENDON  LENGTHENING. 
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Hyperemia  is  carried  only  to  the  point  of  redness 
rcflncss,  never  causing  either  bhieness,  pain,  cold- 
litiuss.  Constriction  for  an  hour,  or  suction  for  five 
jd  by  rest  for  three  minutes  during  twenty  to  forty- 
Ice  or  twice  a  day,  is  regarded  as  sufficient.  If  pus 
lenrii  ^eatens  necrosis,  incision  or  punctures  shotild 
Hstrktion  or  suction  treatment. 


lEUMATIC  TENDINOUS  NODULES 

>iials  and  dispensaries  of  England,  Scotland,  and 
Ireland,  one's  attention  was  frequently 
drawn  to  small  nodules  in  the  line  of  the 
extensor  tendons  of  the  fingers  or  hands 
or  about  the  insertion  of  the  triceps  at  the 
elbow.  They  could  also  be  found  upon 
the  spinous  processes  of  the  vertebrae, 
upon  the  patella,  and  the  subcutaneous 
tendons  near  the  maleoli.  The  nodules 
vary  in  size  from  a  pin's  head  to  a  split 
pea  or  even  larger,  and  are  quite  hard. 
They  are  most  easily  seen  upon  the  backs 
of  the  hands  and  the  spinous  processes 
and  at  the  maleoli  in  a  thin  child.  They 
are  said  to  be  composed  of  fibrous  tissue, 
and  considered  a  manifestation  of  the 
rheumatic  condition,  coming  and  going  at 
intervals  in  company  with  other  rheu- 
matic symptoms.  The  nodules  are  usually 
in  numbers  and  remain  for  weeks  or 
months  and  disappear  spontaneously  or 
Efi  suit's  P^^'haps  as  a  result  of  anti-rheumatic 
TEN  BON  treatment. 

^^^  owing 

incision 

to  whkh  INJURIES  OF  TENDONS  AND  THEIR 
hh^X  SHEATHS 


Injuries  of  tcndoyis  and  their  sheaths 
are  common  and  should  always  receive 
careful  attention.    Spontaneous  rupture 
is  rare  if  it  ever  occurs  in  children.  Di- 
ental  injuries  are  frequently  met.    Such  injuries 
be  immediately  repaired,  the  severed  ends  of  ten- 
nd,  if  practicable,  their  sheaths  neatly  closed,  all 
ctcst  aaitiseptic  precautions.    The  dangers  of  in- 
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fection  of  tendons  and  their  sheaths  is  very  great.  (Sec  Section 
on  Purulent  Teno-s)movitis.)  The  repair  of  injured  tendons  is 
conducted  upon  the  same  principles  as  apply  in  operations  of 
election  upon  tendons.  These  are  so  frequently  necessary  in  the 
correction  of  deformities  that  we  will  now  consider  the  subject 
in  a  general  way. 

OPERATIONS  UPON  TENDONS 

Tendon  Lengthening. — It  is  necessary  to  lengthen  tendons 
when  from  congenital  deformity,  or  injury,  or  such  diseases  as 
paralysis,  spastic  paralysis,  or  contractions  resulting  from  chronic 
joint  diseases,  they  are  too  short  to  allow  a  natural  position  or  func- 
tion of  the  parts.  Also  in  the  operation  of 
transplanting  when  a  tendon  is  not  long 
enough  to  reach  the  point  of  implantation. 
A  tendon  may  be  lengthened  by  simple  sec- 
tion within  its  sheath — linear  tenotomy. 
Lengthening  results  by  separation  of  the 
divided  ends  and  the  organization  of  the 
blood-clot  which  fills  the  gap  between  them. 
This  new  portion  will  be  mainly  composed 
of  scar  tissue  and  a  few  fibrils  of  tendon 
tissue,  and  answers  the  purpose  of  the  ten- 
don. This  fibrous  tissue  in  some  instances 
will  undergo  a  degree  of  stretching;  and 
yet  this  method  of  lengthening  has  yielded 
satisfactory  results  in  thousands  of  in- 
stances. Tenotomy  can  be  done  by  two 
methods,  the  subcutaneous  and  the  open.  In 
either  method  strict  antisepsis  is  imperative. 

Subcutaneous  Tenotomy. — Small,  narrow-bladed  tenotomes  are 
necessary  for  this  operation.  They  are  either  sharp  or  blunt 
pointed,  and  straight,  bellied,  or  concave  upon  the  cutting  edge. 
No  Esmarch  is  used.  The  left  index  finger  or  thumb  of  the  surgeon 
touches  the  tendon  and  tests  its  tension  which  should  be  only  mode- 
rately firm.  The  sharp-pointed  tenotome  held  flat  is  inserted  at  one 
side  of  the  tendon  to  be  cut,  the  sheath  of  the  tendon  is  pierced, 
and  the  blade  thrust  either  above  or  below  it  at  the  choice  of  the 
operator.  The  edge  of  the  knife  is  then  turned  toward  the  tendon 
and  the  latter  is  cut  through  with  a  careful  sawing  movement.  The 
left  hand  as  well  as  the  knife-hand  feels  the  yielding  of  the  tendon. 
The  knife  is  withdrawn  at  the  small  wound  of  entrance.  The 
tendon  should  not  be  put  too  much  upon  the  stretch  as  the  cut  is 
finished.  Some  operators  prefer  after  piercing  the  sheath  with  the 
sharp  tenotome  to  withdraw  it  and  insert  the  round-pointed  blade 


r 


Fig.  41.  Poncet's 
method  of  tendon 
lengthenin& 
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cly  to  injure  a  vessel  or  nerve  or  to  pierce  the  skin 
he  tendon.   Some  prefer  to  cut  downward  through 
some  to  insert  the  blade  beneath  the  tendon  and  cut 
latter  is  probably  the  safer  way  when  there  are 
vessels  and  nerves  in  proximity.  The  wound 
is  immediately  covered  with  a  small  pad 
of  iodoform  gauze  and  a  bandage^  and  a  fixed 
dressing,  usually  plaster  of  Paris,  is  applied. 

The  advantages  of  the  subcutaneous 
method  are  that  the  small  wound  gives  lit- 
tle chance  for  infection,  and  there  is 
scarcely  any  scar  to  look  unsightly,  or.  what 
is  more  important,  to  contract,  to  chafe,  be- 
come painful  or  break  down  under  pressure. 
The  disadvantages  are,  the  possibility  of  in- 
jury to  a  vessel  or  nerve,  or  other  sur- 
rounding structure,  or  of  not  making  a 
smooth  and  complete  cut  of  the  entire  ten- 
don. (17) 

The  Open  Method. — If  operating  upon  an 
extremity  the  Esmarch  bandage  is  usually, 
though  not  invariably,  employed.  By  this 
method  an  incision  is  made  parallel  to  and 
a  little  to  one  side  of  the  tendon.  The 
sheath  is  opened  and  the  tendon  being  ex- 
posed to  sight  by  sharp  and  blunt  dissection, 
is  divided.  If  the  tendon  cannot  be  isolated, 
or  it  is  not  desirable  to  dissect  under  it,  the 
wound  should  be  retracted  so  as  to  expose 
it  plainly  to  view.  It  can  then  be  divided 
carefully  by  small  cuts  with  the  knife.  The 
tendon  sheaths  and  the  skin  wounds  are  each 
closed  with  sutures.  The  advantages  of  the 
open  operation  are  that  it  is  all  under  the 
joii  OF  guidance  of  the  eye,  which  is  safer^  especially 
NG  &ILK  in  certain  situations. 

LAKTA*     '^^^  disadvantages  are,  that  with  the  larger 
length-  wound  there  is  greater  opportunity  for  sep- 
a  n  d  sis  and  a  larger  amount  of  scar  tissue. 
Prac-     Many  other  methods  of  tendon  lengthen- 
ing have  been  devised  and  practiced,  with 
retaining  tendon  tissue  throughout  the  length- 
and  obviating  scar  tissue.    They  are  performed 
es  wound.     Most  of  them  require  suture  of 
r%  divided  tendon.    The  Hibbs-Sporon  method 
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has  the  advantage  of  requiring  no  suture.  (See  Fig.  39.) 
Through  an  open  incision  the  tendon  is  isolated,  raised  upon  two 
blunt  dissectors  and  spht  with  a  narrow-bladed  knife  as  shown  in 
the  diagram.  By  the  Anderson  method  the  tendon  is  split,  slid  and 
ready  to  be  sutured,  as  shown  in  Fig.  40.  This  is  one  of  the  sim- 
plest and  best  methods.  Fig.  41  shows  Poncet's  method — by 
nicking  the  sides  of  the  tendon.  It  allows  considerable  lengthening, 
but  has  a  great  many  points  for  subsequent  adhesion  to  the  sheath. 
There  are  many  other  methods  of  lengthening  by  splitting  and  splic- 
ing. There  is  a  method  of  augmenting  the  length  of  a  tendon  by 
introducing  a  cord  of  sdlk  or  chromacized  catgut,  to  reach  from 
the  end  of  the  short  tendon  to  the  desired  point  of  attachment. 
This  graft,  as  it  is  called,  constitutes  a  kind  of  "  false  work  "  upon 
which  a  bridge  of  tendinous  and  fibrous  tissue  is  constructed  by 
the  reparative  processes  of  nature.  The  silk  or  catgut  finally  dis- 
appears or  is  cast  off.   Fig.  42  shows  this  method. 

Tendon  Shortening  is  indicated  in  the  relaxation  which  re- 
sults from  paralysis,  or  a  somewhat  similar  condition  from  disuse, 
as  in  joint  disease  and  the  like;  or  overstretching  of  tendons  from 
spastic  contractures  of  antagonistic  muscles ;  or  in  flail- joint,  where 
all  the  tendons  about  the  joint  are  relaxed;  or  in  tendons  over- 
stretched from  injury ;  or  to  fit  the  requirements  of  the  case  in  ten- 
don transplantation.  Tendons  may  be  shortened  without  sacrificing 
tendon  tissue  by  simply  puckering  with  a  drawstring,  or  by  looping 
and  suturing;  or  by  removing  only  a  part  of  the  thickness  of  the 
tendon  and  then  looping  and  suturing;  or  by  splitting  the  tendon 
and  then  looping  each  half  separately  and  suturing,  as  seen  in  dia- 
g^rams  in  Figs.  43  and  44. 

Tendon  Transplantation  may  be  employed  when  the  func- 
tion of  a  muscle  has  been  lost,  usually  through  paralysis  in  some 
form,  or  when  one  muscle  or  group  of  muscles  has  been  overpow- 
ered by  another  muscle  or  muscle  group.  Poliomyelitis  presents  fre- 
quent cases.  Meningitis  and  hemiplegia  are  much  less  frequent  con- 
tributors. If  ample  muscular  power  is  within  reach  and  can  be 
spared,  or  a  part  of  it  can  be  spared,  from  its  normal  situation,  ten- 
don transplantation  may  transfer  it  to  the  point  of  need.  Accident 
may  destroy  muscle  or  tendon  beyond  repair  and  leave  a  condition 
remediable  by  transplantation.  Deformity  of  joints  from  chronic 
inflammations  with  flexion  contractions  have  afforded  opportunities 
for  tendon  transference.  Also  the  over-stretching  of  tendons  in 
congenital  club-foot ;  in  syringomyelia  and  in  other  more  rare  con- 
ditions. Some  advise  strongly  against  transplantation  in  case  of 
only  partial  paralysis,  considering  tendon  lengthening  or  shortening 
or  the  use  of  braces  and  massage  more  likely  to  give  good  results. 
In  no  case  should  transplantation  be  considered  until  all  hope  of 
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it  it  is  past.   Otherwise  the  operation,  even  if  suc- 
jresent,  is  not  only  unnecessary  but  positively  harm- 
tatliM  Jtiay  also  be  useful  to  correct  deformity  even 
ig  function,  for  instance,  when  joint  disease  has 
racture  of  the  flexors  at  the  expense  of  the  exten- 
should  be  carefully  studied  to  ascertain  which 
.>st  their  function  and  which  can  be  utilized  to  sub- 
There  is  more  danger  of  failure  through  error  in 
the  selection  of  cases  for  operation  or  the  choice 
which  should  be  transplanted  than  through  sepsis 
ioti.  This  task  of  precise  examination  of  each  muscle 
up  is  not  easj^  of  accomplishment  in  young  children. 


METHODS  OF  TEXDON  SHORTENING. — Binnic's  Manual  of 


are  praciically  useless.    Infants  and  children  can- 
execute  voluntary  movements  at  our  bidding.  We 
if  voluntary  movements  or  play  with  them  in  such 
cit  the  movements  which  will  enable  us  to  judge  of 
(xdividual  muscles  and  groups,  and  to  carefully  plan 
is  to  be  undertaken. 

■  deformity  it  should  be  corrected  if  possible  before 
tion,  allowing:  time  for  recovery  from  the  operation 
But  if  the  correction  of  deformity  necessitates  the 
ons  that  lyiU  be  used  in  the  transplantation,  the  opera- 
4i^'#9|isplantation  may  be  done  at  the  same 


.    ifMfWl^  <!»  SHORTENING  TENDONS  by  loOping. 


^jl^rativc  Surgery. 
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However,  the  correction  should  take  precedence,  so  that  the 
proper  degree  of  tension  can  be  secured  for  the  transplanted  tendon 
in  its  new  situation.  The  transplanted  tendon  should  be  upon  the 
stretch  when  it  is  fastened  in  its  new  situation. 

The  donating  tendon  should  take  the  shortest  possible  route 
to  the  receiving  tendon  or  point  of  insertion.  This  route  may  often 
be  made  by  tunneling  with  a  grooved  director  or  by  a  blunt  dis- 
sector from  the  incision  which  exposed  the  donating  tendon  to  the 
separate  incision  at  the  point  where  it  is  to  be  united  with  the  re- 


Fig.  45.    Different  methods  of  Tendon  transplantation. — ^Vulpius. 

ceiving  tendon.  Angles  should  be  avoided.  Sometimes  the  whole 
of  a  donating  tendon  is  not  transplanted,  but  only  a  portion  of  it 
is  split  off  for  that  purpose.  And  if  it  is  not  long  enough  to  reach 
to  the  desired  point,  in  certain  situations  the  muscle  as  well  as  the 
tendon  may  be  split  (by  dry  dissection  in  the  line  of  its  fibers), 
giving  each  portion  of  the  split  tendon  that  portion  of  the  muscle 
which  belongs  to  it. 

Incisions  for  the  purpose  of  exposing  tendons  should  never  be 
made  directly  over  the  tendon,  but  at  one  side  of  it,  and  so  near 
that  the  parts  may  be  slid  over  the  field  of  the  deeper  work.  Flap 
formation  should  be  avoided,  as  it  favors  the  formation  of  cica- 
tricial tissue  and  contractions.  The  incision  in  the  tendon  sheath 
should  not  be  directly  under  the  skin  incision. 

In  splitting  up  tendon  and  muscle,  the  fascia  should  not  be 
divided  near  the  bone,  and  it  is  not  necessary  to  divide  the  fascia 
through  the  entire  length  of  the  skin  incision.   An  interrupted  in- 
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cision  can  be  made  in  the  fascia,  through  the  openings  of  which 
the  dissector  can  work.  This  leaves  bridges  of  fascia^  which  aid  in 
adjustment  and  in  union. 

A  normal  muscle  tendon  can  be  transplanted  to  a  paralyzed 
muscle  tendon.  Or  it  can  be  attached  to  bone  (strictly  speaking, 
to  periosteum).  The  sound  tendon  can  be  united  to  the  paralyzed 
without  loosening  the  attachment  of  either,  or  by  cutting  the  para- 
lyzed tendon  and  attaching  it  to  the  sound  tendon;  or  by  cutting 
both  and  attaching  the  proximal  portion  of  the  sound  tendon  to 
the  distal  portion  of  the  paralyzed  tendon;  or  by  splitting  off  por- 


FiG.  46.  Different  ways  of  iNTRODuaxc  sutures  into  tendons  so  that 
THEY  WILL  NOT  CUT  OUT.  The  arrows  show  the  direction  in  which  the 
thread  should  be  drawn. — Suter,  Archiv.  f.  Klin.  Chir.  1903-4. 


tions  of  one  or  both  tendons  and  uniting  them.  The  diagrams  in 
Fig.  45  illustrate  various  methods  of  transplantation. 

Tendon  Suturing. — All  operations  on  tendons  should  be 
done  under  the  strictest  antiseptic  rules,  and  all  open  operations 
with  the  Esmarch  constrictor.  Round  needles  are  better  for  ten- 
don sutures,  though  any  shape  may  be  used.  Any  of  the  usual 
suture  materials  can  be  used,  but  silk  and  chromicized  catgut  are 
most  frequently  chosen. 

As  tendons  are  easily  split  longitudinally  by  division  of  their 
component  fibers,  various  methods  have  been  devised  for  using  the 
sutures  so  as  to  obviate  their  tendency  to  tear  out.  Figs.  46,  47, 
and  48  illustrate  better  than  pages  of  description  some  of  these 
methods.  When  the  ends  of  tendons  are  approximated  laterally  the 
final  result  after  unipn  is  as  smooth  as  that  by  end-to-end  suture. 
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If  the  cut  ends  of  the  tendons  will  not  meet,  the  gap  is  bridged 
with  a  few  strands  of  suture  material,  preferably  chromicized  cat- 
gut or  kangaroo  tendon,  or  silk  and  catgut  both,  as  described  in 
tendon  lengthening. 

Tendons  may  be  attached  to  bone  by  raising  a  flap  of  peri- 
osteum at  the  desired  point  of  attachment  and  suturing  the  tendon 
to  that;  or  by  raising  the  flap  of  periosteum,  guttering  the  bone 
underneath  it,  placing  the  tendon  or  graft  in  the  gutter  and  replac- 
ing the  periosteal  flap  with  sutures  through  both  the  tendon  and 
the  periosteum  to  hold  them  in  place.  As  a  rule,  attachment  to 
periosteum  is  more  satisfactory  than  attachment  to  paralyzed  ten- 
don, as  the  latter  is  apt  to  stretch. 

After  suturing  the  tendons,  the  wound  should  be  closed  with- 
out drainage.    It  is  not  usually  necessary  to  suture  the  opened 


Fta.  47.   Suter's  method  of  UNmNc  the  ends  of  tendons. — ^Archiv. 
fiir  Klin.  Chirurg.  1903-4. 

tendon  sheath.  Fascia  and  skin  are  sutured  separately.  The  skin 
should  not  be  too  tense.  Iodoform  gauze,  sterile  gauze  and  band- 
age follow,  and  a  plaster  of  Paris  bandage  over  all,  with  the  parts 
in  such  position  as  to  relax  the  tendon.  If  all  goes  well,  the  first 
dressing  is  not  disturbed  for  three  to  four  weeks.  If  union  is 
satbfactory,  massage,  and  later  passive  movements  will  aid  in  grad- 
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fnnctmn.  The  special  indications  for  these  opera- 
Jointed  out  in  the  consideration  of  various  deformities. 
|l,  it  may  be  said  of  tendon  transplantation  that  al- 
lig  is  unavoidable^  functional  results  are  good  if  a 
Junt  of  the  transpismtation  is  chosen.  It  is  practi- 
jo  expect  to  get  a  result  that  is  worth  the  effort  and 
le  procedure  by  transplanting  a  weak  muscle  to  take 
once  powerful  muscle. 

most  satisfactory  when  a  sound  muscle  from  the 
that  of  tlie  paralyzed  one  is  available  for  transplant- 


METHODS  OF   SUTUWXG  TENDONS. 

Operative  Surgery." 


Biniiie's  "  Manual  of 


Bult  should  at  least  hold  the  joint  midway  between 
Intension,  and  therefore  correct  deformity  and  give 
Ibicti  are  normal  in  their  direction  if  not  in  their 
Lilt.  In  spastic  cases  relief  from  spasm  may  be  ex- 
it lie  opinion  of  mett  of  experience  that  transplantation 
Is  been  overdone  m  very  numerous  instances.  How- 
[pt  to  occur  in  tlie  history  of  any  operation,  and  one 
upon  very  careful  preliminary  study  of  the  case 
leradon  \s  un(!ertakcn. 

FASCIA  AND  FAT-TISSUEi 
|u  subject  lo  all  the  injuries  and  inflammations  that 
Issues.    Ordinarily  the  fascije  receive  less  attention 
in  the  repair  of  wounds.    Care  should  be  taken 
noti  on  AiiatQmjr,  Growth  and  Development. 
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to  approximate  severed  edges.  A  breach  in  a  fascia  covering  a 
voluntary  muscle  allows  protrusion  of  a  portion  of  the  muscle — a 
muscle  hernia.  In  suturing  incisions  or  wounds  in  fascia,  its  lack 
of  vascularity  should  be  remembered;  and  also  its  frailness  in  the 
child.  Sutures  cut  out,  if  placed  near  the  margin  of  a  wound ;  or 
if  too  close  together,  on  account  of  the  poor  blood  supply  of  this 
tissue,  they  cause  pressure  necrosis.  Continuous  suture  should 
not  be  employed  in  fascia.  As  few  sutures  should  be  used  as  will 
serve  the  purpose,  and  they  should  be  placed  at  sufficient  distance 
from  the  margin  of  the  wound  and  not  too  tightly. 

Contraction  of  the  plantar  fascia  is  one  of  the  features  of 
many  cases  of  club  foot;  and  frequently  must  be  dealt  with  by 
operation.  The  fascia  is,  of  course,  not  the  only  offender  in  these 
cases,  but  its  unyielding  nature  often  makes  the  division  necessary. 
It  is  often  severed  beneath  the  deep  transverse  crease  across  the 
sole,  which  usually  shows  in  the  cases  in  whi(ih  the  fascia  needs 
division.  Division  at  several  points  may  be  necessary  before  the 
foot  is  sufficiently  released.  It  can  also  be  divided  a  short  distance 
anteriorly  from  the  os  calcis,  or  farther  forward  than  the  deep 
crease.  The  fascia  is  first  made  tense  by  the  hand  of  the  surgeon 
while  he  feels  for  the  worst  part  of  the  constriction.  The  foot  is 
then  relaxed  while  a  tenotome,  held  flat,  is  inserted  at  the  inner  edge 
of  the  fascia  and  passed  across  the  foot  between  the  skin  and  the 
fascia.  The  point  of  the  tenotome  should  not  emerge  through  the 
skin  at  the  outer  side,  but  only  go  as  far  as  the  outer  edge  of 
the  fascia.  The  edge  of  the  knife  is  then  turned  toward  the  fascia, 
which  is  now  made  tense,  and  is  divided.  The  tenotome  is  with- 
drawn, the  wound  dressed  with  a  small  pad  of  iodoform  gauze  over 
the  opening,  covered  with  sterile  gauze,  bandaged  with  moderate 
pressure  at  the  site  of  the  section,  and  put  up,  usually  in  plaster 
of  Paris,  in  an  over-corrected  position. 

Fascia  and  Fat  in  Arthroplasty.  Fascia  with  fatty  tissue, 
have  been  put  to  novel  use  by  Murphy  and  others,  in  the  reconstruc- 
tion of  joints,  or  rather  in  the  construction  of  a  new  joint  where 
one  has  become  ankylosed.^  Langemak  has  pointed  out  that  while 
in  the  formation  of  the  joint  in  the  embryo  there  is  primarily  no 
cavity,  the  cavity  being  formed  by  a  splitting  or  liquefaction  of 
cartilaginous  or  connective  tissue  between  the  cartilages,  the  super- 
ficial bursae  are  made  by  a  similar  splitting  between  fat  capsules  on 
aponeurotic  mesoblastic  tissue.  The  bursa  formation  comes  about 
by  the  absorption  of  fat  from  the  fatty  tissue  and  the  coalescence  of 
the  small  fat  capsules  with  an  increase  or  hyperplasia  of  the  con- 
nective tissue  and  its  degeneration,  with  the  development  of  col- 
lagen.   The  liquefaction  of  the  collagen  in  the  center  produces  the 

^Murphy:  Trans.  Amer.  Surg.  Assn.,  1906.  xxii,  p.  315. 
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pa  or  hygroma.   The  cells  (in  reality  transformed 
cells)  that  line  the  newly  developed  cavity  appear 
(lothelial  cells.    Thus  fat  tissue  readily  changes  to 
and  a  part  of  this,  under  pressure  takes  on  the 
Iduties  of  endothelium  while  a  degeneration-product 
Jlies  ft  Solution  which  is  "fibrinoid"  and  not  a  serous 
lilar  process  is  seen  in  the  formation  of  a  hygroma 
of  tinunited  fracture  (see  Section  on  Ankylosis) 

BURSiE 

|burs3e  are  treated  on  general  principles.  Hematoma 
be  due  to  trauma,  or  may  arise  with  or  without 
lin  hqpEi^hilia.    It  is  usually  not  necessary  to  re- 
ps It  bitconies  septic.    Bursae  may  become  inflamed 
(ina  or  from  internal  infection  by  ordinary  pyogenic 
puemnococcus  the  gonococcus.  the  bacillus  tuber- 
rotf  syphilis  and  probably  by  other  organisms, 
be  acute  or  chronic,  simple  or  purulent,  according 
the  cause.    The  symptoms  are  pain,  heat,  tender- 
Ig  localized  at  the  site  of  a  bursa  or  reflected  there- 
in to  rcmcm!)er  that  bursa?  may  develop  at  other 
lanatotnfcally  normal,  where  long-continued  pressure 
Drought  to  bear,  and  that  such  adventitious  bursae 
iMe  to  inflammation. 

[mu  of  the  acute  tonus  is  similar  to  that  described  for 
Jin  tbe  tubercular  form  the  bursa  may  be  dissected 
lound  dbsed.  Or  the  diseased  bursa  be  entirely 
Iwahbed  with  carbolic  acid  followed  by  alcohol. 
TtTiidine  gauze,  to  heal  by  granulation.  Hemophiliac 
|o  bi^lismay  be  treated  locally  as  simple  inflamma- 

CELLULAR  TISSUES 

|r  tissues  are  the  scat  of  ecch\inoses  and  of  hema- 
lit  of  ccntusions  and  in  hemophilia.    Ordinary  ex- 
contusions  and  even  some  hematomata  may  clear 
lof  eitlidr  cold  or  heat.    But  if  a  subcutaneous  hema- 
|size  do^  not  show  evidence  of  reabsorption  in  a 
should  be  cut  down  upon  and  evacuated,  under 
lutions.  and  the  wound  closed  with  the  expectation 
Kdiatc  union.    If  tl:e  pntient  is  hemophiliac,  opera- 
lliould  tlin  be  employed.    Cephal-hematoma  of  the 
\e<  opcmtion  in  fracture,  compression  or  suppuration, 
tissues  are  very  often  the  seat  of  infectious  inflam- 
Scdlfim  on  Celluliiis.) 
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RICKETY  DEFORMITIES 

Genu  Valgum  (Knock-Knee) — Genu  Extrorsum  (Genu 
Varum) — Bow-Legs^  Corkscrew  and  Saber-Legs — ^Rickety 
Deformities  of  the  Forearms — Rickety  Deformities  of 
the  Thorax. 

GENU  VALGUM  (KNOCK-KNEE) 

This  is  a  common  deformity  among  children,  and  when  occur- 
ring in  them,  as  it  is  apt  to  do,  between  the  time  of  learning  to 
walk  and  the  fourth  year,  it  is  generally  attributed  to  rickets.  At 
a  later  period  also,  perhaps  from  the  twelfth  to  the  seventeenth  or 
eighteenth  year,  knock-knee  may  develop.  In  this  class  of  cases 
it  is  attributed  to  muscular  and  ligamentous  weakness  resulting 
from  the  overtaxed  vitality  of  the  adolescent  period.  We  should 
not  forget  that  rickets  is  a  disease  affecting  the  nutrition,  not  only 
of  bone,  but  of  cartilages,  muscles,  tendons  and  ligaments  as  well, 
and  that  it  also  lowers  innervation  and  consequently  muscular  to- 
nicity ;  thus  it  is  not  difficult  to  understand  the  method  of  the  produc- 
tion of  deformities.  Any  yielding  of  ligament  to  tensile  stress,  or 
slight  overgrowth  or  undergrowth  of  cartilage  that  misplaces  a 
limb  from  its  center  of  stress,  gives  opportunity  for  further  de- 
formity when  the  weight  of  the  body  acts  upon  the  deviated  sup- 
port. Suppose  that  a  weak  plantar  arch,  which  is  not  reinforced 
by  strong  flexor  tendons,  allows  the  inner  side  of  the  foot  to  settle 
flat  upon  the  floor,  the  tibia  has  lost  a  part  of  its  support  upon  the 
inner  side.  This  has  a  tendency  to  tilt  the  knee  inward,  lessening 
compressive  stress  upon  the  internal  and  increasing  it  upon  the 
external  condyles.  This  uneven  pressure  would  cause  the  internal 
condyle  to  grow  more  rapidly  and  increase  the  lateral  angulation  of 
the  joint.  The  origin  of  knock-knee  has  also  been  explained  as  due 
to  obliquity  of  the  attachment  of  the  epiphysis  to  the  diaphysis. 
Some  consider  it  primarily  an  in-bend  of  the  upper  third  of  the 
tibia,  or  a  bend  in  the  lower  part  of  the  femoral  shaft,  and  not 
caused  by  elongation  or  shortening  of  condyles. 

It  may  be  that  the  beginning  of  the  trouble  is  not  the  same 
in  all  cases,  and  this  is  borne  out  by  the  fact  that  knock-knee  may 
result  from  chronic  joint  or  bone  disease.  In  the  usual  case  we 
find  the  inner  condyle  prolonged,  while  the  lower  end  of  the  femur 
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curves  down  to  it  (see  Ftg,  49),  the  internal  lateral  ligaments  being 
elongated.  Most  cases  are  accompanied  by  flat  foot.  Sometimes 
one  and  again  both  knees  are  aflfected,  or  one  knee  may  be  valgous 
while  the  other  is  bowed.    It  is  usual,  too,  to  find  other  evidences 


Fia  49,    Radiograph  of  kkock-knee.    Same  case  as  Figs.  51  and  $i, 

of  rickets  m  some  part  of  the  child's  anatomy,  and  other  relaxed 
joints,  and  to  get  a  history  of  that  plan  of  feeding  and  manner 
of  Uving  which  induces  rachitis.    (See  Section  on  Rachitis.) 

Complete  flexion  effaces  the  valgous  deformity,  the  leg  lying 
directly  behind  the  thigh,  while  the  long  projection  of  the  internal 
condyle  is  very  evident.  On  full  extension  the  deformity  is  at  its 
worst;  the  patella  is  almost  over  the  external  condyle  and  the  ex- 
cessive lateral  motion  of  the  joint  exposes  its  weakness.  The  child 
will  complain  of  pain  and  tenderness  over  the  inner  side  of  the 
knee,  and  of  being  tired,  especially  after  he  has  been  long  on  his 
feet- 

Treatment — Before  beginning  any  treatment  it  is  well  to  make 
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a  record  of  the  degree  of  deformity  in  order  that  improvement  may 
be  noted.  By  placing  a  large  sheet  of  paper  upon  the  table,  laying 
the  child  with  his  limbs  extended  upon  it,  with  a  pencil  held  verti- 
cally, a  tracing  of  their  outline  upon  the  paper  can  readily  be 
made.  In  lieu  of  this  the  knees  may  be  placed  firmly  together,  and 
with  the  limbs  fully  extended  the  distance  between  the  internal 
maleoli  can  be  measured. 

There  are  several  plans  of  treatment  from  which  to  choose. 
There  is  the  expectant  plan  for  the  indolent  and  optimistic.  But 
the  poor  child  has  to  take  the  unfortunate  consequences.  Some 
cases  do  improve  spontaneously.  However,  the  condition  is  more 
apt  to  get  worse  or  remain  permanent.  So  the  expectant  plan 
is  not  recommended.  In  the  choice  of  treatment  one  is  guided 
partly  by  the  age  of  the  patient.  If  he  is  quite  young,  say  under 
four  years,  the  deformity  can  probably  be  corrected  without  opera- 
tion. That  depends  upon  the  degree  of  the  deformity,  but  still 
more  upon  the  pliability  of  the  tissues  under  corrective  measures 
and  the  response  of  the  general  health  to  improved  nutrition  and 
hygiene.  An  extreme  degree  of  deformity  may  be  the  result  of 
such  soft  and  yielding  structures  that  if  the  bones,  particularly 
the  inner  condyle,  have  not  firmly  ossified  in  their  faulty  shape,  cor- 
rection may  be  more  easily  made  than  in  a  less  marked  deformity 
with  rigid  structures  to  deal  with.  With  structures  which  are  soft 
and  yield  readily,  the  best  way  to  rapidly  restore  the  symmetry  of 
the  limb  is  to  take  the  child  entirely  off  his  feet  and  apply  a  padded, 
straight,  flat  splint  to  its  outer  side  from  the  thigh  to  below  the 
ankle,  encircling  the  thigh,  the  leg,  and  especially  the  knee,  with 
wide  bands  that  by  being  buckled  firmly  draw  the  limb  to  the  splint. 
If  both  limbs  are  deformed  the  splint  may  be  placed  between  them 
or  simply  a  cushion  between  the  knees,  and  bands  of  leather  or 
webbing  to  draw  the  legs  toward  the  middle  line.  The  bands 
should  not  be  of  elastic  webbing.  For  a  time  the  child  may  be 
kept  upon  his  back  with  the  limbs  thus  splinted  and  a  sandbag 
or  a  back-splint  to  the  limbs  to  keep  them  extended  so  that  the  cor- 
recting bands  can  exert  their  pressure  in  the  right  direction.  The 
limbs  and  the  back  should  be  carefully  bathed,  oiled  and  massaged 
morning  and  evening,  and  handled  and  readjusted  several  times  a 
day,  while  the  child's  diet  and  digestion  and  his  general  health 
should  be  carefully  attended  to.  If  one  can  secure  faithful  and 
intelligent  care  the  deformity  will  promptly  be  removed  and  the  pa- 
tient can  be  allowed  up  and  about  again,  with  strength  and  devel- 
opment so  much  improved  that  with  proper  attention,  even  with- 
out  the  use  of  a  light  brace  or  of  the  splint  at  night,  it  will  not 
return.  The  great  difficulty  in  this  plan  is  in  securing  faithful  co- 
operation of  the  mother  or  nurse  in  following  it  out   The  plea  is 
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made  that  the  child  wants  to  be  up  and  that  it  is  impossible  to  keep 
him  in  bed,  though  finally  the  true  reason  is  confessed  that  "  It's 
too  much  trouble,"  and  a  demand  is  made  for  braces.  Knock-knees 
can  be  gradually  straightened  by  the  use  of  braces,  though  this 
method  is  inferior,  especially  in  young  children.  The  brace  or  splint 
must  start  from  a  pelvic  band  of  steel,  extend  down  the  outer  side 
of  the  limb,  having  antero-posterior  joints  at  hip  and  ankle  and  a 
lateral  joint  at  the  knee.  The  lower  end  is  fastened  to  the  shoe. 
In  quite  a  few  of  these  cases  an  arched  metal  insole,  or  sometimes 
careful  strapping,  is  necessary  to  correct  the  fJatfoot.   Although  in 

some  cases,  when  once  the  knock-knee  is 
corrected,  the  flatfoott  which  often  was 
a  result  of  faulty  weight- bearing',  soon 
disappears.  The  knee  hinge  has  a  rack 
and  pinion  by  which  its  angle  can  be 
straightened  a  little  every  few*  days.  The 
thigh-,  knee-,  and  leg-bands  should  be 
well  padded,  and  the  skin  beneath  them 
should  be  carefully  kept  sound.  (See  Fig* 
50.)  Another  style  of  brace  is  made 
without  a  knee  joint  It  will  probably  be 
necessary  to  wear  the  brace  a  year  or 
two. 

Instead  of  using  steel  braces,  the  knock- 
knee  may  be  corrected  by  putting  up  the 
limb  in  a  plaster  bandage  while  it  is  held  in 
the  best  position  possible  during  the  ap- 
plication of  the  bandage.  The  bandage 
should  extend  from  the  ankle  to  the  peri- 
neum, and  should  be  removed  and  re- 
placed every  ten  days  or  two  weeks-  One  dislikes  to  see  the  child 
meanwhile  walking  upon  a  flat-foot.  The  flat-foot  can  be  treated  at 
the  same  time  as  the  knock*knee  by  manipulating  it  and,  after  cor- 
rection, putting  it  up  in  plaster  and  then  extending  the  plaster  on  up 
the  limb  to  the  perineum,  while  holding  the  limb  as  straight  as  pos- 
sible. The  rickety  softness  of  the  bones  may  change  to  the  hard- 
ness of  eburnation^  which  is  as  hard  as  adult  bone,  in  from  two  to 
four  months. 

Operative  TreatmenL — In  former  years,  in  fact,  no  longer  ago 
than  1885,  when  Mn  Edmund  Owen  wrote  his  admirable  treatise, 
the  redrcssement  force  of  knock -knee  was  considered  admissible 
under  certain  circumstances.  With  the  child  under  chloroform,  the 
surgeon  grasps  the  thigh  in  one  hand  and  the  middle  of  the  leg 
in  the  other,  and  with  his  knee  near  or  against  the  prominent  angle 
of  the  extended  knee  of  the  child  he  straigh tents  it  gently  yet  firmly, 


Fig.  so.  Plain 
knock-knee  brace, 
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as  he  would  a  stick."  Then  the  limb  was  put  in  straight  splints.  It 
was  realized  that  no  one  could  know  exactly  what  happened  during 
this  maneuver;  whether  the  inner  condyle  was  pushed  up  or  the 
external  lateral  ligaments  yielded,  or  the  epiphysis  became  detached. 
But  this  is  the  method  we  were  taught  and  practiced  at  that  time, 
until  the  pioneer  work  of  Ogston,  of  Reeves  and  Macewen,  under 
the  protection  of  antiseptic  surgery,  demonstrated  the  safety  and 
greater  certainty  of  osteotomy,  and  forcible  straightening  was  prac- 
tically abandoned,  although  excellent  results  had  been  obtained  by 
its  use. 

Since  that  time,  too,  there  has  been  a  gradual  change  of 
opinion  and  practice  concerning  the  proper  age  for  operation.  As 
Owen  records,  Ogston  was  of  opinion  that  most  cases  of  knock- 
knee  under  puberty  are  curable  without  cutting  operation;  that 
Bacher  would  not  operate  earlier  than  the  sixth  year ;  that  Macewen 
would  not  operate  on  any  patient  under  nine  years  of  age  at  the 
very  least,  and  would  prefer  them  to  be  fifteen  or  more;  and  Bar- 
well  would  not  operate  before  the  seventh  year.  Nowadays  four 
years  is  about  the  dividing  line,  so  far  as  it  can  be  indicated  by  age, 
between  those  who  should  be  treated  for  knock-knee  or  bow-legs 
with  splints  or  braces  and  those  who  should  be  subjected  to  osteot- 
omy, or  osteoclasis.  Obviously  the  guiding  principle  should  be  to 
have  the  bone  and  other  tissues  so  far  ossified  and  strengthened  that 
the  results  of  an  operation  will  be  permanent,  and  that  these  results 
are  such  as  could  not  be  obtained  without  operation  by  any  reason- 
able amount  of  treatment  with  braces.  When  it  is  found  that  a 
child  at  four  or  at  five  or  six  years  relapses  after  correction  by 
either  braces  or  osteotomy,  then  it  is  known  that  the  child  did  not 
need  an  operation,  for  the  tissues  yield  readily  without  it,  and  the 
braces  are  a  necessity  after  all  to  maintain  the  correction.  The 
question  is  not  answered  by  the  age  of  the  patient,  but  by  the  condi- 
tion of  the  tissues,  and  this  must  be  left  to  the  judgment  of  the  sur- 
geon. One  should  not  allow  mere  impatience  for  results  to  induce 
him  to  take  even  a  slight  risk  of  the  patient's  life  or  limb,  or  even 
of  his  own  reputation.  On  the  other  hand,  it  is  useless  to  burden 
a  child  with  braces  and  his  parents  with  endless  work  and  annoy- 
ance in  the  care  of  them,  after  his  bones  have  become  hardened  or 
even  ebumated  and  his  ligaments  permanently  elongated  or  con- 
tracted in  a  position  of  deformity.  Nor  should  he  be  allowed 
through  indecision  or  inattention  to  fall  between  two  stools,  and  go 
without  either  braces  or  operation.  There  are  cases  five  or  six 
years  old  which  will  recover  perfectly  with  a  year  or  two  of  braces, 
and  there  are  cases  only  four  years  old  which  ought  to  be  operated. 
As  a  rule,  if  the  strength  of  the  surgeon's  hands  gently  but  steadily 
applied  is  not  sufficient  to  bend  the  bones  noticeably,  they  will  not 
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yield  to  braces*  In  case  of  doubt,  or  of  indecision  on  the  part  of 
tbe  parents,  a  padded  splint  may  be  applied  for  a  week  or  two,  and 
the  effect  noted.  No  child  in  a  depraved  state  of  health  or  recently 
exposed  to  any  contagion  ought  to  be  subjected  to  a  bone  operation, 
nor,  for  that  matter,  to  any  other  elective  operation* 

Osteoclasis  is  not  well  adapted  for  work  very  near  a  joint. 
Osteotomy  is  the  operation  of  choice  with  many  surgeons,  al- 
though some  prefer  osteoclasis.    In  osteotomy  Mace  wen  *s  operation 


FiG.   51.     Knock  KNEiK.     Aged   4     Fiti.  5^.     Same  case  aii  Fig.  51* 
years.     Case    at    Holy    Cross        after  osteotomy. 
Home 

is  the  one  most  approved*  Ogston  partially  divided  the  internal  con- 
dyle with  a  saw,  avoiding  entering  the  joint j  and  then  pushed  up  the 
projecting  condyle  by  lateral  traction  on  the  leg.  Reeves  used  a 
chisel  instead  of  a  saw*  Macewen  went  above  the  epiphyseal  line 
and  partially  divided  the  diaphysis  with  a  chisel,  so  that  it  could  be 
fractured  across  by  straightening  the  limb.  Mace  wen  entered  the 
osteotome  from  the  inner  side  of  the  thigh.  Many  operators,  my- 
self included*  prefer  the  outer  side.  There  is  really  little  difference 
(18).  After  careful  antiseptic  cleansing,  the  limb  is  Esmarched* 
flexed  to  a  right  angle,  and  the  knee  laid  firmly  on  a  sandbag. 
Some  operators  omit  the  Esmarch,  and  this  is  just  as  well,  for  ther^ 
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is  very  little  blood  lost  :  and  if  by  any  possible  accident  a  larger 
vessel  is  cut  it  %vill  be  known  at  once;  and  also,  tbcre  is  less  oonn^j 
afterward.  A  longitudinal  incision,  about  an  incli  long,  jnst  high 
enough  to  avoid  injunngf  the  epiphyseal  line,  is  carried  directly 
down  v\pon  the  center  of  the  shaft  of  the  femur.  Before  removing 
the  knife  the  osteotome  is  passied  beside  it  till  it  rests  upon  the  bone, 
when  the  knife  is  removed.  The 
osteotome  is  then  turned  so  that 
Its  cutting  edge  is  across  the 
bone.  The  osteotome  must  be 
fimily  held  while  it  is  struck 
steadily  with  a  mallet.  There  is 
no  danger  of  doing  injury  unless 
the  tisteolome  is  lield  obliquely 
inted  backward  and  allowed 
slip  oflf  the  bone  when  struck. 
With  a  few  strokes  it  can  be  felt 
ti>  enter  the  mcf biliary  canal,  and 
len  enter  soli c I  bone  on  the  far- 
ther side.  The  osteotome  shoukl 
ot  be  driven  clear  through  the 
c  No  cflFort  should  be 
to  tr>*  the  strength  of  the 
by  using  the  osteotome  as 
%  lever,  but  ii  can  be  lrM>sened 
by  lateral  movements  The  os- 
ilomc  h  usuall>"  graduated 
marks  upon  its  side  for 
iring  the  depth  to  which  it 
has  entered;  but  ihe  best  guide 
is  tile  sense  of  the  hand  that 
liolds  the  osteotome*  When  it 
appears  that  the  bone  is  suffi- 
ciently cut,  the  operator  grasps 
the  leg  in  one  hand  and  with 
counter  pressure  near  the 
woimd  breaks  the  bone.  Iodo- 
form and  sterile  gausse,  cotton  and  bandage  are  quickly  applied,  the 
limb  held  straight  and  encased  in  plaster  and  the  Esmarch  constrictor 
removed.  Unless  something  goes  wrong,  such  as  blood  oozing 
t^-  -  'h  the  dressings  or  the  foot  swelling  or  becoming  bluish,  or 
d  pain  or  high  temperature,  the  dressing  is  not  changed  for 
&  niontih  There  is  no  necessity  for  passive  motion  after  ten  days, 
as  witli  Ogston's  operation.  Usually  the  result  is  perfect  union. 
But  a  splint  or  a  plaster  bandage  is  in  order  for  a  while  loogeri 


I'lu  53.  Genu  vau,i  m.  AI  -u  tti- 
bcmilfius.  Has  losi  mi  infk'x 
fingirr  amj  has  many  trutu 
ttibircttlotis  k'siotis.  1  n  ;irf;4  m 
New  York  for  tiibcrculo^ii  of 
right  knee*  Osteotomy  of 
fcintirs  at  Cleveland  City  Hos- 
pital by  the  author.  Result 
shown  in  Figs,  54  and  55.  Girl 
aged  12  years. 
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especially  if  the  bone  cut  soft,  and  on  leaving  it  off  the  limb  should 
be  watched  for  a  time  to  see  that  it  does  not  bend,  (See  Ft^s,  51 
to  5  SO 

Osteoclasis  will  be  described  dn  the  Section  on  Bow-legs,  and 
Corkscrew  and  Saber^legs. 

GENU  EXTRORSUM    (GENU  VARUM) 
Genu  Extrorsum  {G(*nu  Varum,  Bandy-leg,  Out-knee)  is  due 
to  bowing  outward  of  the  femur,  and  sometimes  also  of  the  leg-  ^ 


Fig.  54,  Same  case  as  Fig,  SJ.  Fit;  55  Same  case  sbowinR:  result 
Wearing  casts  4  weeks  after  of  osteotomy  of  femurs  for  genu 
operation.  va!giiin* 

bones,  the  knee  joint  not  being  at  fault-  Tlie  cause  is  rickets.  The 
bones  being  soft,  yield  to  muscular  action  and  weight,  while  the 
ligatnents  being  stronger  in  proportion,  hold  the  joint  in  proper 
shape.   Sometimes  the  femur  only  is  bent 

Treatment, — The  remarks  upon  knock-knee  are  entirely  appli- 
cable to  this  condition  as  regards  its  curability  by  rest  and  splints 
and  also  as  to  the  time  for  resorting  to  operation.  It  is  true  that 
spontaneous  cure  may  possibly  result  under  improved  hygiene  and 
increased  general  vigor;  but  it  is  equally  true  that  such  fortunate 
outcome  is  not  to  be  depended  upon,  and  also  that  when  the  bones 
have  hardened  in  deformity  there  is  no  possibdity  of  their  improv- 
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ing  spontaneously.  Under  these  conditions  osteoclasis  or  osteot- 
omy of  the  femur  is  the  only  resort,  and  if  that  bone  only  is  at 
fault,  will  give  entire  satisfaction.  If  the  leg-bones  also  are  bent,  it 
may  be  necessary  to  operate  also  upon  them. 

BOW-LEG,  CORKSCREW  AND  SABER-LEG 

Bow-legs  is  the  most  common  variety  of  rickety  deformity 
that  needs  the  services  of  the  surgeon.  It  may  accompany  bowing 
of  the  thigh,  or  it  may  be  present  without  other  rickety  deformity. 
It  may  affect  one  leg  only  or  both ;  or  one  leg  may  be  bowed  and 
the  other  valgous.  If  the  thighs  be  brought  together  in  the  middle 
line  the  crossing  of  the  legs  that  is  rendered  necessary  gives  one 
an  appreciation  of  the  degree  of  the  bowing.  It  can  be  measured  by 
placing  the  internal  maleoli  together  and  noting  the  number  of 
inches  between  the  knees,  and  it  can  be  graphically  recorded  by 
placing  the  legs  flat  upon  a  large  sheet  of  paper  and  tracing  their 
outlines.  The  greatest  bend  is  often  about  the  junction  of  the  upper 
and  middle  thirds  of  the  tibia,  but  sometimes  it  is  near  the  middle 
and  lower  thirds.  Sometimes  the  curve  is  convex  forward,  in 
which  case  it  is  apt  to  be  about  the  middle  and  lower  thirds  or  in 
the  lower  third.  This  bowing  forward  is  often  called  saber-leg,  but 
is  not  to  be  confused  with  the  anterior  bowing  or  saber-leg  of  late 
hereditary  S3rphilis.  Occasionally  the  tibia  bends  in  several  different 
directions,  for  instance,  outward  above  and  forward  lower  down, 
with  a  spiral  twist  in  its  lower  third  which  has  given  rise  to  the 
name  corkscrew-leg.  However,  these  deformities  are  all  due  to  the 
same  cause,  rachitis,  modified  by  habitual  position,  slight  differences 
of  muscular  action  and  the  like.  Other  evidences  of  rickets  can 
usually  be  found.  Older  children,  in  whom  the  active  stage  is 
past,  usually  have  some  memento  remaining  in  the  form  of  enlarged 
radial  epiphyses,  projecting  lower  ribs,  pigeon-breast,  or  a  large, 
square-cornered  cranium.  Flat-foot  may  accompany  bow-leg, 
though  it  is  not  as  constantly  present  as  with  knock-knee.  Perhaps 
the  tilting  over  upon  the  outer  border  of  the  foot  saves  the  arch 
somewhat. 

The  diagnosis  presents  no  difficulty. 

The  prognosis  is  unpromising  if  the  deformity  is  untreated. 
With  proper  treatment  the  result  is  likely  to  be  extremely  satis- 
factory. 

Treatment. — Young  children  whose  rachitic  bones  are  still  pli- 
ant may  be  treated  by  rest  in  splints,  with  anti-rachitic  diet,  baths, 
massage,  and  manual  pressure.  Or  the  legs,  held  as  straight  as  pos- 
sible, may  be  put  up  in  plaster,  and  these  casts,  with  manual  cor- 
rection, renewed  at  intervals  of  ten  to  fifteen  days  for  a  few  months. 
By  the  time  the  attack  of  rickets  has  subsided  the  bones  will  be 
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straight,  and  will  harden  in  the  corrected  position.  An  alternative, 
though  not  a  superior  rneihod,  is  by  braces.    (See  Pigs*  56  and  57.) 

(See  remarks  on  Treatment  of  Knock-knee.)  By 
these  methods  cure  may  be  effected  in  a  few 
months  or  a  year  in  suitable  cases.  If  a  splint  is 
to  be  usedj  it  is  simply  flat  and  padded,  with  the 
leg  strapped  upon  it.  If  both  legs  are  bowed,  either 
two  splints  may  be  used,  or  one  between  the  legs 
from  above  the  knees  to  below  the  feet,  with  en- 
circling strap  at  the  ankles,  one  at  the  knees,  and 
one  around  the  convexity.  This  makes  a  simple 
but  efficient  apparatus.  If  braces  are  to  be  used, 
they  can  be  made  to  reach  only  from  the  feet  to 
the  middle  of  the  thigh,  but  they  keep  their  place 
better  if  extended  to  a  pelvic  band.  They  need 
not  be  heav>%  as  they  are  not  intended  to  support 
the  entire  weight  like  a  Thomas  knee  splint  or 
a  Taylor  hip  brace.    The  upright  for  the  inner 

Fig.  s6.  gj^^  of  the  leg  should  be  strong  enough  to  with- 
Long  single  bar         ,  o  ^_        o  * 

BOWLEG  BEACE.  Stand  somc  pressure*  for  from  this  a  wide^  padded 
band  surrounds  the  leg*  at  its  greatest  convexity 
and  is  tightened  at  interv^als  of  a  few  days  or 
weeks  as  the  leg  straightens.  Two  pads  upon 
the  inner  upright  of  the  brace*  one  at  the  in- 
terna! condyle  and  one  at  the  inner  maleolus, 
make  counter  pressure.  Braces  are  useless  in 
the  treatmci^t  of  saber- 1  eg,  or  anterior  bow- 
ing of  the  tibia*  When  the  bones  have  hard- 
ened, which  is  usually  the  case  in  children  past 
four  years  of  age,  and  sometimes  younger, 
the  best  treatment  is  osteotomy  or  osteoclasis* 

Ostcoiamy, — In  osteotomy  the  section  is 
made  at  the  point  of  greatest  convexity.  The 
technique  is  that  described  in  osteotomy  for 
knock-knee.  But  with  osteotomy  upon  the 
lower  part  of  the  tibia  it  is  generally  necessary 
first  to  tenotomize  the  tendo  Achillis,  as  it 
persistently  prevents  straightening  of  the  bone 
or  pulls  upon  the  lower  fragment  when  it  is 
placed  in  line,  (See  Tenotomy  of  Tendo 
Achillis.)  All  these  operations  are  done  un- 
der strictest  antiseptic  precautions.  Osteot- 
omy can  be  employed  for  ordinary  bow-leg  as 
well  as  for  saber  or  corkscrew  leg.  and  is 
often  chosen  in  preference  to  osteoclasis  by 
general  surgeons  who  are  not  familiar  with 
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Fig,  S7.  Boston 
children's  hospital 

BOWLEG  BRACE. 
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of  the  osteoclast  or  have  not  one  at  hand.  If  a  wedge  of  bone 
oved  from  the  convexity,  for  instance,  in  saber-leg,  the 
bone  is  shortened.  This  is  a  distinct  disadvantage,  as  the  de- 
formity has  already  shortened  the  bone  and  lowered  the  patient's 
stature.  The  removal  of  a  wedge  should  be  avoided.  Osteotomy > 
whether  for  tibia  or  femur,  is  not  an  operation  to  be  lightly  or 


Fui    ^      Bow  Osteotomy.     Fic;,  59.    Sanitj  case  afu-r  ostt- 

both  tibia?.    Wore  casts  4  weeks,        otomy.    Never  wore  any  braces 
Ag^d  4  year:!  and  3  mos.  afltT  casts  were  removed. 

lhaughllessly  undertaken.  Ordinarily  it  is  easy  of  execution  and 
a  safe  and  ver>*  satisfactory  operation,  and  yet  excellent  surgeons 
ha%^e  occasionally  gotten  into  difficulty  over  it;  and  cases  are  on 
record  of  septicemia,  pyenn^i,  fat  cmboh'sin,  non-union,  necrosis, 
recurrent  hemorrhaj^c  and  other  serious  and  fatal  effects  resulting 
from  oslcoiomy  in  tlie  hands  of  competent  and  careful  surgeons* 
In  osteotomy  an  Esmarch  may  be  used  or  not,  as  desired.  Tlic  in- 
cision is  lontritudinaK  at  the  point  of  greatest  convexity,  and  upon 
that  side  of  iJie  bone  nearest  the  surface,  and  goes  down  to  the 
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periosteum.  The  osteotome  is  passed  into  the  wound  flatwise  be- 
side the  blade  of  the  knife.  The  knife  is  removed.  The  osteotome 
is  given  a  quarter  turn,  so  thai  its  cutting  edge  is  at  right  angles 
with  the  long  axis  of  the  bone,  and  is  held  firmly  In  the  whole  hand 
and  driven  into  the  bone  with  measured  strokes  by  the  ma  1  let- 
When  the  bone  is  cut  about 
two-thirds  of  the  way  through, 
the  osteotome  is  removed  and 
the  bone  fractured  by  manual 
strength*  It  is  not  necessary  to 
cut  the  fibula,  as  it  can  generally 
be  broken  with  the  hands, 
Neither  is  it  often  necessary  t 
remove  a  wedge  of  bone  from 
the  convex  side  of  the  curve. 
The  skin  wound  is  sutured  with 
catgut  and  a  surgical  dressing 
applied*  The  Umb  is  placed  m 
a  corrected  or  slightly  over-cor- 
rected position*  If  there  are 
other  bends  in  the  limb  in  the 
same  direction  as  the  one  cor- 
rected, sufficient  over-correction 
should  be  used  to  neutralize 
them.  This  position  blends  in 
with  the  other  curves,  giving 
generally  symmetrical  contour. 
The  limb  is  then  put  up  in  plas- 
ter, including  the  foot  and  the 
knee,  and  if  all  goes  well  the 
dressing  is  not  changed  for  m 
month*    In  case  of  discharges 
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Fig.  6o.  Same  case  as  Figs*  58 
and  S9-  Six  years  after  oper- 
ation showing  no  relapse. 


through  the  dressings,  continued  fever  above  loi  or  102  degrees 
P.,  or  dusky-colored  toes  or  pain  after  the  first  day  or  two»  the 
wound  must  be  inspected.  After  the  first  cast  is  removed  the  limb 
should  be  guarded  for  a  time  by  a  cast  or  splint,  or  care  taken 
lest  recurrence  follow  while  the  union  is  still  new.  (See  Figs,  58, 
59,  and  60*) 

Osteoclasts  consists  in  producing  a  simple  fracture  by  means 
of  an  instrument.  This  instrument,  called  an  osteoclast,  is  in  sev- 
eral varieties.  In  some  the  power  is  applied  by  a  screw  and  in  others 
by  a  lever  or  levers.  Each  has  its  advocates,  and  each  is  best  in 
the  hands  of  the  man  accustomed  to  its  use.  The  screw  applies 
the  power  accurately  where  it  is  placed,  but  slowly — ^some  say  too 
slowly.  Not  more  than  eight  seconds  under  pressure  should  be 
required  to  fracture  a  bone  (Blanchard),   The  lever-power  osteo- 
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act  quickly,  with  very  little  bruising:  of  tissues,  but  require 
ractice  for  accurate  and  rapid  use.   The  Grattan  osteoclast 
is  an  excellent  instrument.   It  is  one  of  the  screw  variety,  (ig) 
Osteoclasis  may  be  used  upon  any  long  bone  that  it  is  neces- 


Fia    6i.  Knock-knees.— Dr.    Wallace    Fic,  62.    Same  case  ahirr  cor- 
BUficbard,  rection  by  mpid  o^tcochsb 

itt>ove  the  condyles. 

saiy  to  fracture  not  too  near  a  joint,  if  the  bone  is  not  stibcutane- 
ous  where  the  instrument  must  apply  its  force.  For  instance*  in 
sabcr-lcg  tJic  pressure  must  be  applied  laterally  and  not  anteriorly. 
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Osteoclasts  has  the  advantage  of  not  making  an  external  wound. 


FiG-  65 A.  Florence  U aged  4 
years.  Badly  ckCoTming  rachitic 
koock-kiiee  of  right  side,  and 
bpw-leg  of  left  side,  producing 
d^Snilt  locomotion  For  cor- 
rection two  snpercondyloid  and 
four  tibial  fractures,  to  which 
mij  be  added  four  correspond- 
ing fractures  of  the  6bula5«  ten 
m  aU  were  necessaty. 


FitL  6jB.  Same  case  alter  correc- 
tion by  rapid  osteoclasis,  open- 
ing up  of  triangiilar  spaces,  ro- 
tation and  readaption  of  frac- 
tured eudfi.  A  skiagraph  taken 
six  months  aftenvard  showed 
only  slight  shadows  to  indicate 
the  extensive  fracturing  and  re- 
dre&sment  of  the  bones.— Dn 
Wallace  Blaocbard. 


nor  necessarily  opening  the  periosteum.  There  may  not  even  be  a 
skin  abrasion,  yet  it  is  well  to  cleanse  the  limb  antiseptically  before 
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le  principle  of  osteoclasis  is  readily  understood.  The 
fulcrum  actuated  by  the  lever  or  pair  of  levers  is 
e  greatest  convexity  of  the  bow,  unless  the  bone  is 
at  iliat  point.    The  rings  of  the  instrument  encircle 
le  bow  and  the  force  is  applied  as  rapidly  as  may  be 
snaps  or  straightens.^  Usually  transverse  fracture 
straightens  without  snapping  (osteokampsis),  it  is 
jl  a  little  beyond  the  straight  line.    Sometimes  it  is 
fracture,  but  often  the  bone  is  eburnated  and  almost 
breaks  sharply.    In  case  of  osteoclasis  upon  the 
tli€  leg,  the  tendo  Achillis  is  tenotomized  just  before 
IS  applied.    Otherwise  its  traction  would  misplace  the 
n  saber  leg  or  anterior  bowing,  after  fracture  by  the 
lower  end  of  the  tibia  is  brought  forward  to  straighten 
le  fracture  being  transverse,  this  position  opens  a  tri- 
posteriorly  between  the  fragments.    But  this  is  filled 
healing  process,  and  nearly  an  inch  is  gained  in  the 
bone.    The  limb  is  held  in  such  position  as  to  neu* 
a!  carves  and  give  a  symmetrical  appearance.  Anti- 
ind  plaster  bandage  complete  the  work.   The  subse- 
fter  osteoclasis  is  that  of  a  simple  fracture  without 
Children  mind  this  operation  but  little  and  generally 
results,  as  seen  in  Figs.  6i  to  67. 

COXA  VARA 

neck  of  the  femur  is  a  static  deformity  sometimes 
hitis,  less  frequent  in  childhood  than  in  adolescence, 
eck  being  short  in  early  life.   The  depression  may 
le  from  an  obtuse  to  a*  right  angle  or  even  below  that. 
1  v^triety,  the  bend  is  at  the  epiphyseal  line  between 
ck.    The  former  is  more  common  in  childhood. 
V  not  attract  attention  :in  the  presence  of  more  marked 
tit  it  s.    There  is  limp,  single  or  double,  as  the  de- 
lateral  or  bilateral,  with  shortening,  elevation  of  the 
itation  of  abduction,  inward  rotation  and  flexion; 
f  outward  rotation  and  extension.    In  the  bilateral 
iiioral  neck  is  turned  backward,  lumbar  lordosis  is 
to  ]  ward  lordosis  is  increased. 

is  in  general  that  of  rachitis.   Locally,  support, 
e  weight  to  the  perineum  unle'ss  the  pelvis  is  soft 
ction  with  fixation  in  plaster  in  that  position  may 
he  deformity,  or  at  least  stretch  the  adductors.  In 
of  the  first  form.  Whitman's  operation — ^thc  re- 
edge  of  bone  directly  opposite  the  trochanter  minofy 
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leaving  the  cortical  substance  on  the  inner  side  of  the  bone,  with 
abduction,  bending  the  shaft  upon  the  neck  to  normal  position  and 
fixing  with  plaster  spica  for  three  months. 

RICKETY  DEFORMITIES  OF  ARM  AND  FOREARM 
Weightbearing  during  the  sitting  and  creeping  period  of  in- 
fancy, and  muscular  action,  may  bend  the  humerus,  though  seldom 
to  a  degree  requiring  treatment.  If  necessary  the  humerus  should 
be  straightened,  by  accurate,  careful  osteotomy  through  an  incision, 
avoiding  injury  to  nerves  and  vessels. 

Bowing  in  the  forearm  occurs  much  more  frequently  and  to 
greater  degree  than  in  the  arm,  and  is  usually  greatest  in  the  lower 
third.  It  tends  to  correct  itself  somewhat  as  the  rickets  is  recovered 
from,  yet  surgical  correction  may  be  necessary.  This  is  best  done 
by  osteotomy,  and  results  are  satisfactory. 

Rachitic  enlargement  at  the  wrist  joint  often  remains  noticeable 
and  unsightly  but  is  not  remediable. 

RICKETY  DEFORMITIES  OF  THE  THORAX 

Such  deformities  as  pigeon-breast,  funnel  chest,  the  flattening 
of  the  sides  of  the  thorax  from  atmospheric  pressure  and  projection 
of  its  lower  boundaries  over  the  expanded  abdomen  producing  Har- 
rison's groove,  are  not  amenable  to  any  operative  measures  or 
mechanical  appliances.  But  they  are  amenable  in  young  children  to 
general  antirachitic  treatment;  and  they  are  especially  and  mark- 
edly benefited  (if  treated  before  the  process  of  dense  ossification 
which  follows  rickets  has  taken  place)  by  securing  a  free  flow  of 
air  through  the  upper  air  passages,  and  by  gymnastics.  Adenoids 
and  enlarged  tonsils  should  be  removed,  bronchial  and  laryngeal 
catarrhs  cured,  and  the  child  given  breathing  exercises  to  increase 
his  chest  expansion,  and  "  setting  up  gymnastics.  An  exaggeration 
of  the  curves  of  the  clavicle  may  occur,  but  usually  operation  is  not 
necessary.   If  one  is  undertaken  it  should  be  open  osteotomy.* 

RICKETY  DEFORMITIES  OF  THE  PELVIS 

The  rachitic  pelvis  may  yield  to  pressure,  advancing  the  pro- 
montory of  the  sacrum  and  approximating  it  and  the  acetabula  or 
tuber  ischii  which  are  fixed  below.  Thus  the  pelvis  is  narrowed  and 
distorted  so  that,  in  the  female,  later  in  life  childbearing  becomes 
dangerous  to  both  mother  and  child.  These  deformities  are  gener- 
ally not  noticed  in  children  but  their  possibility  should  be  remem- 
bered and  prevented  by  keeping  the  severe  case  of  rickets  horizontal 
for  a  time ;  and  not,  by  the  use  of  braces  to  the  lower  extremities 
transferring  the  pressure  to  a  softened  pelvis. 

•  See  also  chapters  on  Thorax,  Spine,  and  Section  on  Rachitis.  Osteotomy 
9!  vertebrae  and  ribs  is  not  commendable. 


CHAPTER  VIII 


DISEASES  OF  PERIOSTEUM,  BONES,  AND  JOINTS 
NON-TUBERCULAR 

Acute  Periostitis — Acute  Osteomyelitis — Acute  Epiphysitis 
(Acute  Arthritis  of  Infants) — Syphilitic  Diseases  of 
Bones,  Periosteum,  Joints  and  Cartilages — Traumatic 
Arthritis — Gonococcus  Arthritis — Chronic  Secondary 
Infective  Osteo-Arthritis — Non-Inflammatory  Arthrop- 
athies— Osteo-Arthritis — Rheumatoid  Arthritis — ^Joint 
Changes  in  Hemophilia — Ankylosis,  Arthroplasty  (20). 

ACUTE  PERIOSTITIS 

It  is  to  be  remembered  that  in  most  inflammatory  diseases 
more  than  one  tissue  is  affected.  In  pleurisy  often  that  portion 
of  the  lung  adjacent  to  the  diseased  visceral  reflection  of  the  pleura 
is  involved  in  the  inflammatory  process.  Similarly,  in  periostitis 
the  pathological  changes  do  not  cease  abruptly  in  the  covering  of 
the  bone,  but  often  involve  the  bone  itself.  Bone  diseases  often 
involve  joints.  Morbid  conditions  in  epiphyses  are  extended  to 
both  joint  and  diaphysis.  Still  there  is  somewhat  of  an  anatomical 
boundary  to  justify  our  classifications. 

Acute  periostitis  may  be  non-suppurative  or  suppurative.  The 
former  results  from  slight  trauma  and  presents  the  symptoms  of 
pain,  swelling,  and,  if  the  periosteum  be  near  the  surface,  also  red- 
ness, but  no  constitutional  symptoms.  There  is  no  tendency  for 
the  disease  to  spread.  If  it  were  to  do  so,  or  to  give  rise  to  fever 
or  chill,  it  would  indicate  infection  which  would  rapidly  merge  this 
into  the  suppurative  form  of  the  disease.  Rest,  with  the  part  ele- 
vated, and  the  application  of  hot  compresses,  usually  effect  a  cure. 
But  these  measures  should  be  promptly  carried  out,  and  also  the 
employment  of  a  brisk  laxative  and  careful  dieting;  for  in  the  be- 
ginning it  is  impossible  to  foretell  whether  the  disease  will  remain 
non-suppurative  or  take  the  far  more  severe  course  of  the  sup- 
purative variety. 

Acute  Suppurative  Periostitis. — This  disease  occurs  from 
the  presence  of  infective  organisms,  generally  staphylococci  or 
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streptococci,  attacking  tissues  whose  vitality  is  lowered  by  trauma 
or  by  a  pre-existent  general  disease.  And  its  course  depends  a  great 
deal  upon  the  previous  condition  of  the  patient  and  whether  he  had 
recently  suffered  from  scarlet  fever,  measles,  typhoid,  or  any  other 
infection. 

Symptoms. — The  symptoms  are  like  those  of  the  onset  of  many 
infections,  chills  or  even  convulsions,  fever,  restlessness,  anorexia, 
accelerated  pulse.  Locally  there  are  pain,  tenderness,  swelling,  later 
edema,  dark  redness,  which  in  superficial  situations  of  the  perios- 
teum comes  in  a  day,  but  in  deeper  locations  not  until  the  disease  is 
more  advanced. 

The  inflammatory  process  produces  thrombotic  changes  in  the 
minute  blood-vessels  from  the  periosteum  which  enter  into  and 
nourish  the  bone,  and  an  exudation  of  serum  and  formation  of 
pus  which  lifts  the  periosteum,  denuding  the  bone  beneath.  If 
relief  be  not  quickly  obtained  by  the  easing  of  the  tension  and 
evacuation  of  the  pus,  further  stripping  of  the  periosteum  will  occur, 
with  probable  death  of  a  portion  of  bone,  and  the  tedious  process  of 
casting  off  a  sequestrum. 

Diagnosis. — ^The  similarity  of  the  general  symptoms  of  this 
disease  with  those  of  the  onset  of  a  great  number  of  acute  infectious 
diseases  in  infants  and  children  has  led  to  very  many  mistakes  in 
early  diagnosis,  especially  if  the  child  is  too  young  to  draw  attention 
to  the  local  pain.  Even  when  pain  and  tenderness  are  localized 
they  are  apt  to  be  attributed  to  rheumatism  and  lead  to  delay  of  the 
proper  treatment. 

Treatment. ^Tht  only  effective  treatment  is  by  incision  through 
the  inflamed  periosteum.  This  will  require  anesthesia  and  careful 
antisepsis.  The  fact  that  the  disease  is  an  infection  and  that  pus 
is  to  be  encountered  is  no  excuse  for  carelessness  in  risking  the 
introduction  of  additional  pathogenic  organisms.  The  incision 
should  be  free  enough  to  afford  complete  evacuation  of  the  pus  and 
will  probably  result  in  a  prompt  relief  from  the  symptoms. 

The  part  being  dressed  with  a  wet  antiseptic  compress,  and 
elevated,  the  periosteum  may  adhere  again  to  the  granulating  sur- 
face of  the  bone  and  recovery  occur  without  necrosis.  If  the 
patient  be  in  a  depraved  state  of  health,  or  if  the  periostitis  follow 
one  of  the  infectious  fevers,  convalescence  may  be  slow,  ultimate 
recovery  coming  only  after  months  of  waiting  and  a  final  seques- 
trectomy. Mild  cases  may  assume  a  subacute  or  chronic  form.  (See 
Fig.  68.) 

Osteoplastic  Periostitis  is  a  non-suppurative  disease,  very 
chronic  in  its  course.  It  is  due  to  a  continued  irritation  of  the 
periosteum,  either  locally  applied  or  from  constitutional  causes,  or 
by  local  irritation  added  to  constitutional  causes;  not  sufficiently 
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aggravated  to  produce  an  active  infiammation,  but  enoug^h  to  in- 
crease the  vascularity  of  the  periosteum  and  to  excite  its  inherent 
proclivity  for  depositing  new  bone. 

This  newly  formed  bone  is  at  first  irregular  in  its  histological 
formation,  soft  and  Bponj^y,  but  subsequently  assumes  an  approach 

to   systematic  arrangement 


Fig.  68.  Periostitis  and  osteitis  of  ^ 
mild  type,  in  which  only  the  pyofjenes 
aibiis  was  found.  The  dist^ase  ex- 
tended over  months  and  required  re- 
peated sequestrectomies  and  curct- 
tings  of  different  foci.  Complete  re- 
covery.   Girl  aged  ii  years* 


of  its  canals  and  lamellae  and 
and  becomes  ossified. 

The  most  frequent  consti- 
tutional cause  of  osteoplas- 
tic periostitis  in  children  is 
heretlitary  syphilis,  the  late 
manifestations  of  which 
make  their  appearance  be- 
tween the  time  of  the  sec- 
ond dentition  and  puberty, 
its  lesions  corresponding  to 
tertiary  in  the  adult.  Bony 
deposits  of  the  character  de- 
scribed appear  most  fre- 
quently upon  the  tibiae,  the 
clavicles,  and  the  bones  of 
the  forearm,  although  not 
confined  to  these  locations. 
Typical  instances  are  seen  in 
the  so-called  "  saber-teg^,"  in 
which  the  anterior  surface 
of  the  tibia  becomes  convex 
from  the  increase  of  bony 
layers  beneath  the  inflamed 
periosteum* 

Bone  tumors  and  rheuma- 
toid  arthritis   also  present 
occasional   examples.  Os- 
teoplastic periostitis  accom- 
panies osteitis  and  arihritis 
in  some  cases  of  tuberculo- 
sis of  the  lungs  and  empy- 
ema, and  more  rarely  in 
sometimes  described  as  a  distinct 
This  is  called  pulmonary  hyper- 
seems  to  be  caused  by  the  action 

It  in- 


ipme  other  diseases,  and  is 
implication  of  tuberculosis, 
trophic  osteo-arthropathy.  It 

of  toxins  produced  by  the  disease  which  it  accompanies, 
volves  most  frequently  the  hands,  especially  the  phalanges,  feet, 
forearms  and  legs,  producing  hypertrophy  of  the  bones  and  joints 
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and  sometimes  synovial  effusions.  It  is  particularly  noticeable  in 
the  terminal  phalanges,  which  are  large  and  wide.  The  nails  are 
greatly  curved  both  longitudinally  and  transversely  and  are  coarsely 
striated,  or,  as  Fothergill  puts  it,  "  distinctly  show  they  are  only 
agglutinated  hairs."  The  pathological  process  is  one  involving  not 
only  periosteum  but  bone,  and  might  be  classified  under  either  head- 
ing. It  also  combines  osteoplastic  and  rarefactive  processes.  While 
the  deep  layers  of  the  periosteum  are  building  new  bone  upon  the 
surface  the  compact  tissue  of  the  bone  is  becoming  softened  and  ab- 
sorbed in  those  layers  next  to  the  medullary  canal.  Thus,  although 
the  bone  becomes  larger,  the  medullary  canal  also  becomes  larger. 
This  has  given  it  the  name  of  expansion  of  bone.  Although  the 
newly  formed  bone  is  somewhat  irregular  in  its  minute  formation,  the 
general  contour  of  an  affected  bone  is  preserved,  and  ossification 
proceeds  with  sufficient  rapidity  to  maintain  strength  enough  for 
use.  There  is  no  tendency  to  suppuration.  Thus  the  process  is 
quite  different  from  the  rarefactive  osteitis  in  which  not  merely 
circulating  toxins  but  bacilli  themselves  are  at  work  in  the 
bone. 

Treatment. — ^Treatment  is  that  of  the  constitutional  disease 
which  gives  rise  to  the  condition.  In  syphilis  full  doses  of  the 
potassium  iodide  will  be  necessary.  The  system  should  as  promptly 
as  possible  be  brought  under  the  influence  of  the  remedy,  for  the 
condition,  besides  being  painful,  especially  at  night,  and  leading  to 
deformity,  may  advance  to  destructive  instead  of  formative  changes. 
In  tuberculosis  the  local  disease  in  the  bones  will  show  the  effect 
if  improvement  takes  place  in  the  pulmonary  disease  and  in  the  gen- 
eral condition  of  the  patient,  toward  which  treatment  should  be 
directed. 

It  is  extremely  seldom  that  incisions  for  the  relief  of  tension 
will  ever  be  called  for,  even  in  the  syphilitic  form*  In  the  tubercu- 
lar this  is  never  required. 

ACUTE  OSTEOMYELITIS 

The  name  osteomyelitis  is  misleading  if  by  it  we  are  led  to 
understand  that  only  the  medulla  of  bone  is  engaged  in  the  inflam- 
matory process.  Ostitis  and  periostitis  also  are  combined  with  it ; 
the  compact  lamellar  structure  being  secondarily  and  the  periosteum 
finally  involved.  Osteomyelitis  may  be  acute  or  chronic  and  the 
acute  may  be  of  two  varieties. 

Acute  Simple  Osteomyelitis  {Non'Suppurative  Myelitis)  is 
traumatic  in  its  etiology,  resulting  from  contusions  or  fractures. 
Unless  there  be  pyogenic  organisms  introduced  from  without  or 
they  be  already  present  in  the  system  at  the  time  of  the  injur}-,  con- 
tusions and  simple  or  even  comminuted  fractures  ordinarily  do  not 
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give  rise  to  suppuration.  They  occasion  non-suppurative  inflam- 
mation with  its  changes  in  the  blood-vessels,  exudation  of  blood 
plasma,  emigration  of  leiicoc)les,  and  reparative  processes  carried  on 
by  the  cells  of  every  tissue  involvedj  each  producing  and  organizing 
new  tissue  after  its  own  kind.  In  the  young  this  process  goes  for- 
ward more  rapidly  than  later  in  life,  owing  in  part  to  the  great 
vascularity  of  the  periosteum  and  the  unexpended  vitality  of  the 
cells.  Kon-suppurative  osteomyelitis  may  almost  be  regarded  as 
a  physiological  process  of  repair.  I 

Acute  Infective  Osteomyelitis. — ^This  disease  is  what  the 
older  writers,  and  some  not  so  old,  called  acute  necrosis  and  attrib- 
uted to  an  infective  inflammation  of  the  periosteum — a  sub-peri- 
osteal  d  iff  use  phlegmonous  inflammation.  That  which  has  here  been 
described  as  periostitis  was  thought  to  have  been  located  just  outside 
of  the  periosteum,  a  parosteal  inflammation.  They  knew,  too,  that 
a  "  sub-peri  OS  teal "  periostitis  might  extend  to  the  medulla.  That 
an  inflammation  of  the  medulla  might  extend  to  the  periosteum. 
That  an  inflammation  might  begin  in  the  cancellous  portion  of  the 
epiphysis  or  in  the  epiphyseal  line  and  extend  to  the  medulla  of 
the  diaphysis*  That  an  inflammation  might  begin  in  any  one  of 
these  situations  and  extend  to  all  the  others*  Wright  refers  to  Mc- 
Namara  and  some  continental  surgeons  as  believing  that  what  he 
(Wright,  likewise  many  other  English  surgeons)  describes  as 
"  acute  periostitis  "  is  really  acute  osteomyelitis.  He  continues : 
'*  This,  however,  is,  we  beheve,  not  the  case  as  a  rule,  since  if  it 
were  so,  complete  recovery  in  these  cases  without  extensive  necro- 
sis would  not  be  nearly  so  common  as  it  is.  Moreover,  in  cases  of  i 
acute  periostitis  dying  of  pyemia,  sections  of  the  bone  have  shown j 
an  entire  absence  of  osteomyelitis  in  some  instances*" 

However,  most  recent  writers  describe  this  grave  form  of 
disease  under  the  name  acute  infective  osteomyelitis  "  or  "  sup- 
purative osteomyelitis/'  and  all  are  agreed  as  to  its  pyogenic  origin, 
S3miptoms,  and  course;  and,  for  the  most  part,  as  to  its  treatment 
It  is  the  most  serious  acute  bone  disease  occuring  at  any  time  of 
life  and  is  particularly  prevalent  in  the  young  subject  up  to  the 
seventeenth  year;  which  is  as  much  as  to  say  before  ossific  union 
of  epiphysis  and  diaphysis  in  the  long  bones  has  taken  place.  It  is 
the  long  bones  of  the  extremities  which  are  most  frequently  at- 
tacked. This  illustrates  again  the  law  that  where  there  is  great 
developmental  activity  there  is  likely  to  be  great  pathological 
activity.  This  is  the  period  of  the  most  active  growth  in  length, 
which  takes  place  at  the  epiphyseal  line  in  the  long  bones.  As  is  so 
often  the  case  in  diseases  in  which  exposure  to  weather  and  to  in- 
juries plays  a  part  in  tlie  trtiology,  males  furnish  more  cases  of 
osteomyelitis  than  females,  especially  during  youth  and  adoles- 
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cence.  Slight  injury  is  more  frequently  a  determining  cause  than 
severe  injury.  It  is  most  apt  to  occur  in  those  who  have  recently 
suffered  from  one  of  the  infectious  diseases,  or  whose  general 
vitality  is  lowered  by  inheritance  or  by  an  unsanitary  manner  of 
living,  or  by  excessively  rapid  growth. 

The  infective  organisms  found  in  connection  with  this  disease 
are  staphylococci,  streptococci,  and  bacilli  in  several  varieties,  but 
all  capable  of  producing  pus ;  and  all,  as  we  know  from  study  not 
only  of  this  but  of  other  diseases,  capable  of  assuming  more  or  less 
virulent  types  in  different  cultures  of  the  same  organism  and  in 
different  patients  with  the  same  disease.  The  staphylococci  are 
represented  by  pyogenes  aureus,  albus  or  citreus.  The  staphy- 
lococcus pyogenes  aureus  heads  the  list  in  frequency.  The  pneumo- 
coccus,  the  bacillus  coli  communis  and  the  bacillus  typhosus  are 
not  rare.  The  germ  of  influenza  or  la  grippe  contributes  a  share. 
The  most  virulent  cases  are  mixed  infections  and  particularly  those 
in  which  a  streptococcus  is  present. 

Pathology. — The  inflammation  begins  in  the  newly  formed 
bone  in  close  proximity  to  the  periosteal  line.  When  the  focus  is 
immediately  beneath  the  periosteum  it  pushes  that  structure  loose 
from  its  attachment  to  the  bone.  When  the  inflammatory  seat  is 
in  the  red  marrow  of  the  cancellous  bone,  where  pus  formation  pro- 
duces great  tension,  numerous  infected  emboli  are  forced  into  veins 
and  lymphatics  and  set  up  endocarditis  or  pleuritis,  or  meningitis 
or  metastatic  abscesses  in  lungs,  brain,  kidneys,  spleen.  The  arteries 
also  in  the  inflammatory  area  become  thrombotic  and  their  blood 
supply  is  lost,  and  this,  with  the  stripping  away  of  the  swollen  and 
loosened  periosteum,  leads  to  necrosis  in  mass  of  adjacent  bone. 
The  thick  and  vascular  periosteum  of  the  child  is  very  readily  peeled 
from  the  bone,  being  only  firmly  attached  to  the  epiphyseal  carti- 
lages and  somewhat  firmly  at  tendinous  insertions.  The  extent  of 
the  destruction  is  only  limited  by  the  violence  of  the  inflammation 
and  the  length  of  time  it  is  allowed  to  go  on  without  interference, 
or  the  pus  finds  exit  by  bursting  through  the  soft  parts.  Ere  this 
occurs  the  whole  shaft  may  be  denuded  and  necrotic,  and,  loosening 
also  from  the  epiphyses,  may  lie  like  a  foreign  body  in  the  pus  sac 
composed  of  the  periosteum.  In  one  of  my  cases  the  entire  radius 
was  thus  cast  loose  and  subsequently  removed.  In  many  cases  the 
destructive  changes  are  mainly  at  the  end  of  the  diaphysis,  the  perios- 
teum having  yielded  and  allowed  the  escape  of  the  abscess  contents 
into  the  soft  parts.  This,  however,  does  not  allow  of  its  escape 
externally.  Confined  still  by  fasciae,  muscles  and  skin,  it  will  bur- 
row and  .extend.  Again,  with  escape  of  pus  and  relief  of  tension, 
the  periosteum  may  finally  become  reattached  at  least  in  part  to 
the  bone  beneath.   But  the  infection  focus  may  have  been  originally 
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nearer  to  the  medulla  of  the  shaft  or  may  quickly  extend  to  it  from 
the  cancellous  marrow,  setting  up  suppuration  there.  The  in- 
flammation in  the  marrow  itself  with  the  pressure  produced  within 
its  closely  confined  space  is  thought  to  account  for  the  fatty  ^boK 
which  have  been  forced  into  the  circulation,  and  are  so  often  found 
in  the  lung^  and  elsewhere.^  If  the  inflammation  has  been  more 
central  and  has  not  caused  loosening  of  the  periosteum,  the  necrosb 
also  may  be  confined  to  the  central  portioo  of  the  bone. 

If  the  patient  survives  the  toxemia  and  escapes  the  fatal  com- 
plications and  the  pus  has  found  exit  by  natural  or  surgical  means, 
there  begins  a  process  for  the  removal  of  the  necrosed  bone  or 
sequestrum.  Granulation  tissue  has  circumscribed  the  area  of  in- 
flammatory activity  and  afforded  a  degree  of  protection  to  the  rest 
of  the  system.  A  process  of  softening  and  liquefaction  of  a  portion 
of  bone  overlying  the  sequestrum  takes  place.  The  periosteum, 
if  its  inner  layers  were  not  destroyed,  has  produced  new  bone;  and 
after  the  lapse  of  months  the  sequestrum  may  be  entirely  separated 
from  its  involucrum  which  presents  one  or  more  openings  or  sinuses 
from  which  detritus  is  continually  discharged. 

Symptoms, — The  symptoms  are  those  common  to  an  acute 
infection  of  virulent  type.  Often  the  most  alarming  s>-mptom  is  a 
chill  or  convulsion.  In  older  children  lassitude  may  have  been  com- 
plained of  previously,  and  severe  pain.  With  the  chill  comes  high 
fever  and  by  this  time  excruciating  pain,  w^orse  on  movement. 
There  may  be  morning  remission  of  the  fever  and  evening  rise, 
and  this  with  delirium,  diarrhea  and  exhaustion  give  a  picture  much 
resembling  typhoid,  with  the  addition  of  pain  and  tenderness  in  the 
bone  or  bones  invoked.  The  child  cannot  permit  a  movement  or 
touch  of  the  parts  without  agony,  and  holds  ihem,  involuntarily 
as  well  as  voluntarily,  fixed  by  reflex  spasm  of  the  muscles.  The 
soft  parts  over  the  diseased  bone  become  reddened  and  swollen, 
then  intensely  reddened  and  edematous.  This  whole  series  of 
phenomena  advances  with  frightful  rapidit>\  In  some,  the  so- 
called  fulminant  cases,  the  septic  intoxication  is  so  overwhelming 
that  death  may  occur  within  thirty-six  hours  from  the  cmset.  It  is 
not  uncommon  to  find  edema  of  a  limb  in  fort^'-eagiit  hours  and 
fluctuation  soon  after.  If  the  disease  breaks  through  into  a  joint 
the  symptoms  of  acute  purulent  sj-noWiis  are  superadded.  If  the 
ftttient  survives  longer,  evidences  of  infection  metastasjcs  irsay  ap- 
jwr;  septic  pneumonia,  pericarditis,  pleurisy,  Tneningirifx,  nephritis, 
«  fact,  there  may  be  disseminated  foci  in  musdes  iDctadiog  heart 
mwcles,  in  almost  any  of  the  >nscera.  and  not  tmcommaalj  p^-^emia. 
Sjjbrgement  of  the  spleen  and  albuminuria  are  usoilI  aud  do  not 
UNCSSirily  imply  splenic  or  nephritic  inflamTnation.    £nn|Mtions  or 

«S«(  P^eri'  very  clear  account  in  the  .American  Pi«JtBcr 
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rashes  like  those  of  many  septic  intoxications  may  appear  upon  the 
skin. 

Diagnosis. — So  many  errors  and  disastrous  delays  in  diagnosis 
of  this  disease  would  not  be  made  if  only  patients  were  invariably 
carefully  examined.  The  general  symptoms  of  the  onset  of  this 
disease  so  resemble  those  of  many  other  acute  infections  that  the 
practitioner,  after  noting  the  temperature,  pulse,  and  respiration, 
and  perhaps  looking  at  the  throat,  is  apt  to  say  **  It  may  be  scarlet 
fever,  or  typhoid,  or  perhaps  only  a  spoiled  stomach.  We  can  tell 
more  certainly  in  a  day  or  two."  And  so  precious  time  is  lost.  The 
young  child  does  not  locate  pain  accurately,  and  his  cries  and  dread 
of  handling  is  perhaps  attributed  to  peevishness  or  fear  of  the 
doctor.  If  attention  is  drawn  to  pain  or  tenderness  about  a  limb, 
too  often  they  are  attributed  to  rheumatism.  If,  as  is  not  infre- 
quently the  case,  there  is  a  history  of  exposure  to  cold  or  wet,  the 
diagnosis  of  rheumatism  is  considered  proven.  As  the  scapegoats 
of  medical  pediatrics  are  teething  and  worms,  the  scapegoat  of  joint 
and  bone  surgery  in  childhood  is  rheumatism.  Mr.  Owen  has  very 
graphically  described  ^  the  evils  of  this  ready  diagnosis  of  rheuma- 
tism in  acute  infectious  osteomyelitis,  and  points  out,  what  many  a 
practitioner  would  discover  if  he  only  took  pains  to  examine,  that 
the  swelling  is  in  the  shaft  of  the  bone  (albeit  near  the  epiphysis), 
whereas  in  rheumatism  it  would  be  in  the  joint.  Moreover,  the 
joint  inflammations  of  rheumatism  are  multiple — scarcely  ever  con- 
fined to  one  joint  or  limb.  With  infectious  osteomyelitis  the  trouble 
is  usually  in  one  part,  frequently,  but  not  always,  one  extremity. 
Yet  it  should  be  borne  in  mind,  as  Peters  has  en^i^basized,  that  the 
occurrence  of  multiple  foci  in  osteomyelitis  shoulit  receive  attention. 
And  he  cites  a  case  which  presented  points  of  infection  in  both 
tibis,  both  astragali,  sixth  and  seventh  ribs,  two  poiatf  on  spine 
of  right  scapula,  infra-spinous  fossa  of  left  scapula,  and  the  left 
pubic  ramus.  While  some  of  these  points  were,  as  be  remarks, 
probably  pyemic,  the  advice  to  examine  all  palpable  epiphyses  on 
admission  of  a  suspected  case,  and  to  watch  for  new  foci  during 
the  development  of  a  case,  is  nevertheless  good.  It  seems  hardly 
credible  that  the  skin  eruption  of  osteomyelitis  should  lead  a  prac- 
titioner to  deceive  himself  as  to  the  nature  of  the  disease,  but  it  may 
resemble  scarlet  fever  or  other  exanthem,  and  this  mistake  has 
occurred. 

Prognosis. — There  is  hardly  a  disease  of  childhood  in  which, 
for  the  saving  of  limb  or  life,  so  much  depends  upon  prompt  recog- 
nition of  the  disease  and  the  employment  of  proper  treatment.  With 
the  exception  of  the  fulminant  cases,  which,  regardless  of  treat- 
ment, inevitably  go  on  to  the  fatal  end,  it  may  be  said  that  nearly 

*  Surgical  Diseases  of  Children,  p.  365,  et  seq. 
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all  cases  could  be  saved  if  treated  early.  But  that  even  the  ordinary 
cases  not  treated  will  probably  prove  fatal  and  are  certain  to  result 
in  serious  loss  of  bone,  and  many  of  them  in  spontaneous  disloca- 
tions, contractures,  sub-luxations,  ankyloses,  chronic  sinuses,  et 
cetera. 

Treatment — The  treatment  is  surgical.  This  does  not  mean 
leeches,  fomentations,  icebags,  poultices.  It  means  the  use  of  the 
knife  in  making  prompt  incision  or  incisions  down  upon  the  dis- 
eased bone.  Yet  the  parts  should  not  be  inconsiderately  laid  open 
from  end  to  end  of  th,e  bone,  as  is  sometimes  advised.  That  makes 
an  extensive  wound  in  a  young  child;  and  the  incisions  should  be 
made  with  due  respect  for  the  vessels  and  nerves.  Even  muscles 
should  not  be  incised  if  a  safe  and  suitable  intermuscular  space  can 
be  followed  to  the  bone,  or  if  the  muscle  fibers  can  be  separated 
longitudinally  by  dry  dissection  down  to  the  periosteum,  which 
must  be  incised.  The  objects  of  the  opening  are  free  drainage  and 
relief  from  tension,  and  if  these  are  secured  the  incision  is  sufficient. 
If  there  is  evidence  that  the  disease  has  extended  beyond  the  reach 
of  the  incision  another  incision  can  be  made  lower  or  higher  to  find 
the  extreme  extent  of  the  suppurative  process.  The  area  between 
can  be  washed  out  from  one  opening  to  the  other.  It  is  necessary, 
also,  to  explore  with  drill  or  gouge  into  the  bone  itself.  Especially 
is  this  true  if  the  case  is  of  the  virulent  type  with  evidence  of  great 
toxemia  and  yet  not  enough  pus  is  encountered  on  going  beneath 
the  periosteum  to  account  for  the  general  condition.  Then  the 
bone,  even  the  medullary  cavity,  must  be  explored;  and  if  pus  be 
found  which  extends  beyond  reach,  a  counter  opening  must  be  made, 
the  same  as  the  counter  opening  in  the  soft  parts,  and  the  canal 
cleaned  between.  I  do  not  think  it  is  advisable  early  in  a  case  to 
attempt  to  open  the  entire  shaft,  or  even  the  entire  periosteum,  and 
undertake  to  remove  every  particle  of  diseased  tissue.  For  one 
reason,  I  do  not  believe  it  is  possible  to  remove  every  minute  throm- 
botic blood-vessel  or  lurking  microbe;  certainly  not  without  a 
sacrifice  of  much  sound  tissue  and  the  risk  of  opening  to  infection 
parts  not  otherwise  infected.  For  one  cannot  tell,  early  in  a  case, 
just  how  far  an  infection  has  extended. 

It  is  well  worth  while,  as  Nichols  has  pointed  out,  to  endeavor 
to  preserve  the  endosteum  as  well  as  the  periosteum.  Experience 
with  this  as  with  analogous  conditions  proves  that  when  tension  is 
relieved  and  free  drainage  afforded  there  is  comparativelv  little 
danger  of  further  absorption  of  toxines  or  of  metastases  and 
pyemia.  The  attack  of  the  enemy  is  drawn  off  by  friends  from 
without,  and  nature  relieved  can  erect  her  own  barriers.  The 
wounds  should  usually  be  dressed  moist,  at  least  at  first,  with  ample 
absorbent  dressings  while  it  is  draining.    Sandbags,  splints  or  sup- 
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porting  apparatus  should  be  used.  Splint  or  other  support  is  nec- 
essary even  if  epiphysis  and  shaft  have  not  separated.  If  they  have 
separated  no  one  would  deny  their  necessity  of  support ;  but  under 
other  conditions  one  son^etimes  sees  the  principle  of  rest  neglected. 
Besides  promoting  rest,  the  splint  aids  to  prevent  contractures.  It 
should  be  so  applied  that  it  need  not  be  removed  while  the  dressing 
is  made.  In  the  meantime  the  general  condition  should  receive  at- 
tention in  the  way  of  anodynes  sufficient  to  relieve  the  pain,  stimu- 
lants without  stint,  as  much  easily  assimilable  food  as  the  patient 
can  make  use  of,  and  baths,  the  ice-cap  and  hypnotics  as  required. 

There  are  some  cases  of  acute  osteomyelitis  in  which  the  ques- 
tion of  amputation  will  rise,  and  this  may  occur  at  two  different 
stages  of  the  disease.  First  in  a  very  virulent  type  of  medullary 
disease  with  thrombosis  of  the  large  vessels  of  the  limb  and  per- 
haps implication  of  a  joint.  In  such  a  case  the  danger  of  amputation 
is  very  great,  and  there  is  no  certainty  that  other  foci  of  disease  have 
not  already  been  started.  It  is  certainly  inadvisable  to  consider 
amputation  unless  thrombotic  vessels  can  be  ligated  above  any 
thrombosis. 

The  second  stage  or  condition  is  when  exhaustion  is  threatening 
from  long-continued  suppuration,  especially  if  joints  are  suppurat- 
ing or  a  whole  shaft  has  become  destroyed.  This  condition  is  rather 
more  promising  of  a  safe  operation;  but  it  is  also  usually  more 
amenable  to  other  measures  of  relief,  such  as  excision,  curettage, 
more  thorough  irrigation. 

After  the  acute  stage  of  the  disease  has  passed  there  comes 
a  long  period  of  waiting  which  is  very  tedious  for  the  patient  and 
his  friends,  while  nature  is  endeavoring  to  separate  the  sequestrum 
from  the  bone  which  survived.  This  process  will  require  from  six 
weeks  to  three  or  four  months,  according  to  the  bone  involved,  the 
size  of  the  sequestrum  and  the  age  of  the  patient.  This  time  should 
be  used  to  improve  the  general  condition  of  the  patient  with  well- 
studied  diet,  baths,  massage,  and,  if  possible  (and  it  generally  is 
possible),  by  life  in  the  open  air  and  sunshine.  A  bed-ridden  patient 
can  be  carried  out  of  doors  upon  a  cot  or  Bradford  frame;  many 
can  use  crutches  or  a  wheel  chair;  if  the  trouble  is  in  the  upper 
extremity  they  can  walk  out.  Wounds  or  sinuses  should  of  course 
be  carefully  dressed  and  splints  or  braces  worn  when  necessary. 
On  account  of  the  slowness  of  nature's  methods  of  separating  the 
dead  from  the  living  bone,  many  surgeons  have  tried  to  improve 
upon  it.  Some  have  advocated  cutting  down  upon  the  dead  bone 
and  chiseling  or  gouging  it  away,  even  going  over  the  line  into  liv- 
ing bone,  and  then  closing  the  wound.  This  procedure  has  been 
applied  at  different  lengths  of  time  after  the  onset  of  the  disease, 
even  as  soon  as  the  cessation  of  the  active  illness,  or  as  long  as  would 
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almost  suffice  for  a  natural  separation  of  the  necrosed  bone.  But 
it  is  impossible  to  precisely  define  beforehand  where  the  line  of  sepa- 
ration is  going  to  take  place.  Consequently  the  operation  is  sure 
to  result  in  a  waste  of  living  bone,  and  no  one  has  been  able  to  show 
a  result  obtained  by  surgical  interference  before  separation  of  the 
sequestrum  any  more  satisfactory  than  that  produced  by  nature. 
It  should  be  understood,  too,  that  natural  process.es,  if  given  time 
enough,  are  capable  of  taking  care  of  the  entire  process,  not  only 
of  separating  the  dead  bone  from  the  living,  but  extruding  it  from 
the  body.  This  would  come  about,  as  before  remarked,  by  a  process 
of  osteoporosis,  a  softening  and  liquefaction  and  removal  of  a  por- 
tion of  the  living  bone  which  encircles  the  dead,  thus  creating  an 
opening  through  which  the  disintegrated  and  gradually  dissolved 
dead  bone  would  be  carried  by  the  discharges  or  crowded  out  by 
the  granulations.  The  encircling  involucrum  would  then  close  in 
and  the  construction  of  a  new  bone  very  much  resembling  the  origi- 
nal in  shape  and  of  size  natural  to  the  part  would  be  built  up.  But 
these  changes  would  occupy  months  and  years ;  and  there  is  a  stage 
at  which  surgery  can  be  of  great  assistance,  by  removing  the  seques- 
trum when  it  has  been  separated,  or  almost  separated,  from  the 
involucrum.  That  the  proper  stage  for  interference  has  been 
reached  may  be  judged  by  the  length  of  time  elapsed,  by  the 
evidence  of  the  formation  of  the  involucrum  as  shown  by  thicken- 
ing in  the  shaft,  or  as  shown  by  the  X-ray,  and  by  the  use  of  the 
probe  introduced  through  a  sinus  into  a  cloaca  of  the  involucrum. 
It  is  sometimes  possible,  if  the  sequestrum  is  entirely  loose,  to  move 
it  with  the  probe  perceptibly  to  the  sense  of  touch.  To  delay  re- 
moval of  the  sequestrum  after  it  has  separated  only  allows  time 
for  the  hardening  of  the  involucrum  into  more  dense  or  ebumated 
bone,  and  loses  the  advantage  of  the  first  vascularity  and  activity 
of  the  periosteum  present  at  three  or  four  months  after  the  necrosis. 

Sequestrectomy  should  be  performed  with  all  precautions 
against  sepsis.  The  Esmarch  tourniquet  not  only  facilitates  the 
work  by  securing  a  bloodless  field,  but  it  saves  blood,  and  often 
there  would  be,  without  it,  a  good  deal  of  blood  lost.  In  opening 
down  to  the  bone,  sinuses  and  cloacae  should  be  utilized  as  much  as 
possible,  and  the  soft  parts,  especially  nerves,  which  are  not  easily 
reunited,  should  be  duly  respected.  The  periosteum  should  be  raised 
over  the  necessary  area  with  as  little  injury  as  possible  to  the  osteo- 
genetic  layers  of  its  under  surface.  The  edges  of  a  cloaca  are  then 
gouged  or  chiseled  or  snipped  away  with  gouge  forceps,  until  a 
sufficient  opening  is  made  to  loosen  and  extricate  at  least  a  piece 
at  a  time  of  the  sequestrum.  It  may  be  that  more  than  one  opening 
into  the  involucrum  will  be  needed,  or  a  long  slit  cut  in  it,  and  the 
sequestrum  divided  before  all  the  dead  bone  can  be  removed.  All 
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openings  should  be  as  narrow  as  possible,  and  if  very  long,  a  bridge 
remaining  in  the  middle  strengthens  the  trough  of  bone  that  is  left. 
In  short,  the  surgeon  should  exert  his  mechanical  skill  to  accomplish 
his  purpose  with  as  little  sacrifice  as  may  be  of  sound  bone  or  tissue 
that  might  produce  bone.  The  sequestrum  removed,  suspicious 
pockets  or  exuberant  granulations  should  be  curetted  or  touched 
with  pure  carbolic  acid  or  hydrogen  peroxide,  all  pus,  blood,  scrap- 
ings or  spiculae  carefully  wiped  out  with  gauze.  The  cavity,  if  not 
a  large  one,  is  then  rather  firmly  packed  with  iodoform  gauze;  if 
the  cavity  is  large,  cyanide  or  plain  sterile  gauze  is  used.  An  ample 
dressing  is  applied  and  bandaged  in  place  and  the  Esmarch  rapidly 
removed.  The  limb  is  placed  upon  a  splint,  elevated,  and  next 
dressed  in  not  less  than  two  days  nor  later  than  the  third  day.  By 
this  time  there  will  be  no  bleeding;  and  the  wound  should  be  but 
lightly  packed  and  dressed  as  before.  In  the  course  of  a  few 
months  one  may  expect  to  have  not  only  the  wound  entirely  closed 
but  the  bone  reproduced. 

On  account  of  the  time  consumed  in  this  process  and  the  neces- 
sity of  repeated  dressing  of  this  gradually  filling  and  closing  cavity, 
many  surgeons  have  applied  their  learning  and  skill  to  devise  a 
method  for  prompt  repair  and  closure  after  sequestrectomy. 
Methods  attempted  have  included  plastic  and  osteoplastic  plans,  and 
also  the  introduction  of  various  foreign  substances  into  the  bone 
to  occupy  the  vacant  space  or  to  become  the  framework  for  the 
building  of  new  bone.  Before  any  young  surgeon  undertakes  to  ad- 
vance the  art  along  this  line,  he  may  save  time  by  studying  the 
history  of  the  subject.  Memorable  events  were  Schede's  work  with 
blood-clot  and  the  use  of  decalcified  bone  chips  as  employed  by  the 
late  lamented  Senn.  The  great  difficulty  is  in  rendering  such  a 
cavity  absolutely  sterile.  The  substance  for  filling  the  bone  cavity 
must  be  innocuous,  and  various  metals,  plasters,  cements,  trans- 
planted living  bone,  catgut,  and  other  materials  have  been  tried. 
Von  Mosetig-Moorhof  uses  a  mixture  of  iodoform  60  parts,  sper- 
maceti and  oil  of  sesame,  each  40  parts.  These  are  heated  in  a 
water  bath  up  to  100  degrees  C.  and  constantly  agitated  while  cool- 
ing to  prevent  the  iodoform  from  settling.  The  preparation  of  the 
bone  cavity  is  a  very  important  matter.  It  is  prepared  by  curetting, 
mopping  with  a  solution  of  formalin  i  per  cent.,  or  of  bichloride 
solution  I  to  500,  or  of  chloride  of  zinc  12  per  cent.,  or  of  carbolic 
acid  95  per  cent.,  followed  by  alcohol,  mopping  with  dry  gauze,  and 
drying  with  a  current  of  hot  air.  The  cavity  must  be  absolutely  dry 
and  sterile  or  the  result  will  be  a  failure.  The  mixture,  heated  to 
50  C,  is  poured  into  the  cavity  and  the  periosteum  sutured  over  it 
with  catgut.  Temporary  drainage  by  a  few  strands  of  catgut  is 
supplied,  or  no  drainage.  The  outer  wound  is  closed  separately  with 
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fine  silk.  A  generous  surgical  dressing  is  applied  and  the  part  im- 
mobilized. The  first  dressing  is  left  on  from  ten  days  to  two  weeks. 
This  substance  and  method  have  certain  advantages  not  pertaining 
to  any  others  yet  tried.  One  is  that  if  it  fails  the  condition  is  not 
worse  than  before,  as  occurs  when  some  of  the  osteoplastic  plans 
are  tried.  Again,  the  substance  is  not  only  innocuous,  but  anti- 
septic, and  yet  it  is  claimed  that  iodoform  poisoning  has  never  been 
caused  by  it.  Another  advantage  is  that  it  is  gradually  absorbed 
away  and  its  place  taken  by  bone  tissue.  Excellent  results  have 
been  obtained  by  this  method  in  a  large  percentage  of  cases. 

ACUTE  EPIPHYSITIS  (ACUTE  ARTHRITIS  OF  INFANTS) 

In  1884  Thomas  Smith  published  in  the  St.  Bartholomew's  Hos- 
pital reports  a  series  of  cases  which  have  often  been  cited,  of  what 
he  called  acute  arthritis  of  infants.  It  is  now  considered  that  this 
disease  is  identical  with  what  is  called  "  acute  epiphysitis,"  "  acute 
purulent  synovitis,"  "  pyemia  of  bone,"  and  even  in  a  very  confus- 
ing way,  "  acute  osteomyelitis." 

A  study  of  cases  and  of  case  reports  would  lead  one  to  suspect 
that  a  number  of  different  diseases  are  here  grouped  as  one,  albeit 
a  number  of  different  names  have  been  used  to  designate  what  is 
supposed  to  be  the  same  disease.  An  acute  epiphysitis  begins  in 
the  epiphysis  and  may  sometimes  by  timely  interference  be  arrested 
there.  But  it  tends  quickly  to  invade  the  joint.  And  in  cases  in 
which  the  joint  is  involved  the  inflammation  may  be  severe  enough 
to  extend  through  the  epiphyseal  line  and  separate  the  epiphysis. 
The  joint  cavity  may  burst  open  or  be  evacuated  by  the  surgeon 
and  recovery  take  place  without  separation  of  the  epiphysis,  and 
with  very  little  impairment  of  function;  or  with  separation  of  the 
epiphysis  and  so  much  damage  to  the  epiphyseal  line  that  the  bone 
never  afterward  grows  in  length ;  or  the  patient  may  die  of  toxemia 
and  exhaustion,  or  pyemia.  Even  then  the  disease  does  not  tend 
to  strip  up  the  periosteum  nor  extend  into  the  medulla  and  cause 
necrosis  of  the  shaft  like  acute  infective  osteomyelitis. 

The  cases  of  acute  arthritis  described  by  Holt  and  others  in 
which  the  gonococcus  is  found  are  cases  of  purulent  synovitis.  The 
disease  begins  in  the  joint,  not  in  the  epiphysis,  and  it  does  not  tend 
to  attack  bone.  Small  joints  rather  than  large  are  affected,  often 
a  number  of  joints  in  the  same  case,  and  the  general  symptoms 
distinctly  precede  the  local  ones.  In  cases  of  acute  epiphysitis,  as 
has  just  been  said,  the  point  of  origin  and  the  destructive  course 
are  different.  The  disease  prefers  the  largest  joints  and  the  number 
of  the  cases  diminishes  with  the  size  of  the  joints.  There  is  far 
less  frequently  more  than  one  point  attacked,  either  simultaneously 
or  in  succession,  than  in  the  gonococcus  infection;  jmd  tb^  1q<^ 
and  general  symptoms  begin  almost  together. 


PERIOSTEUM,  BONES  AND  JOINTS,  NON-TUBERCULAR  211 


Acute  epiphysitis  is  a  disease  of  infancy,  and  is  more  frequent 
and  usually  more  severe  in  early  infancy.  Some  writers  enumerate 
all  the  predisposing  causes  of  infectious  osteomyelitis  and  add  to 
them  syphilis  and  tuberculosis,  as  the  predisposing  causes  of  acute 
epiphysitis.  But  while  these  two  diseases  may  be  predisposing 
causes,  acute  epiphysitis  should  not  be  confounded  with  the  epiphy- 
sitis of  hereditary  spyhilis.  That  disease  may  show  great  tender- 
ness, and  even  loss  of  function,  but  no  such  swelling  or  constitu- 
tional disturbance  as  the  disease  in  question. 

Symptoms. — ^The  bacteriology  is  the  same  as  that  of  infectious 
osteomyelitis;  and  the  symptoms  are  so  similar  that  differentiation 
is  sometimes  difficult.  They  are  severe  pain  and  tenderness,  fixa- 
tion of  the  joint  in  a  semiflexed  position  by  muscular  spasm,  swell- 
ing. The  surface  may  be  reddened  and  effusion  may  be  detected 
in  the  joint;  but  these  may  not  be  perceptible  until  much  damage 
has  been  done  and  the  abscess  is  about  to  make  its  way  to  the  sur- 
face. Other  symptoms  are  fever,  sleeplessness,  or  stupor  and  pros- 
tration. But  it  may  be  detected  that  with  epiphysitis  the  tenderness 
and  swelling  are  distinctly  in  the  situation  of  the  epiphysis  or  extend 
into  the  joint,  while  with  osteomyelitis  the  tendency  is  for  the  swell- 
ing and  tenderness  to  extend  down  the  shaft.  The  habit  before 
referred  to  of  pronouncing  all  joint  diseases  rheumatism  leads  to 
errors  in  the  detection  of  acute  epiphysitis.  But  rheumatism  is  very 
rare  at  the  age  when  this  disease  is  most  common. 

Treatment, — The  treatment  is  precisely  similar  to  that  laid 
down  for  infective  osteomyelitis,  namely,  early  incision  and  drain- 
age, and  support  of  the  patient.  If  one  could  be  sure  the  case  was 
one  of  synovitis  from  the  gonococcus  and  that  suppuration  would 
not  occur,  he  might  be  content  to  wait  a  little,  at  least  until  aspira- 
tion and  examination  of  the  fluid.  But  in  cases  of  tnie  acute  epiphy- 
sitis early  diagnosis  and  early  relief  of  tension  afford  the  only  hope 
of  saving  the  joint  or  the  usefulness  of  the  limb,  or  perhaps  the  life. 

The  gonococcus  cases  may  recover  completely.  In  other  in- 
fections there  is  apt  to  be  serious  impairment.  Those  in  which  the 
q>iphysis  has  been  separated  may  become  flail  joints;  and  if  the 
epiphyseal  cartilage  is  seriously  damaged  growth  in  length  of  the 
bone  'is  stunted.  Two  incisions  are  usually  necessary  to  properly 
drain  a  joint ;  although  many  a  joint  has  beei>  saved  by  one.  The 
incisions  should  be  made  at  the  most  accessible  part  of  the  joint  and 
away  from  any  nerve  trunk  or  great  vessel. 

SYPHILITIC  DISEASES  OF  BONES,  PERIOSTEUM,  JOINTS 
AND  CARTILAGES 

PsEUDO-PARALVTic  SYPHILITIC  Perichoxdrosis  sometimes 
manifests  itself  quite  suddenly  by  the  inability  of  an  infant  to  use 
a  limb.   Upon  examination  a  ring-like  swelling  encircles  one  of  the 
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long  bones  at  the  situation  of  the  epiphyseal  cartilage.  In  some 
cases  other  epiphyseal  cartilages  will  present  similar  enlargments. 
The  annular  swellings  are  tender  on  pressure  or  motionp  and  the 
infant  refrains  from  moving  the  affected  limb.    Wasting  of  the 

muscles  makes  its  appearance.  Con- 
^mm  finnatory  evidence  of  syphilis  may  be 

^'^^^J       snuffles,  rashes  or  a  history 
^^^^^  _      4^^^^B !        them,  cranicHtabes  or  bosses.  IllH 


rare  cases  the  syphilitic  disease  may 
suddenly  separate  the  epiphysis  from 
the  shaft,  and  even  produce  suppura- 
tion. 

There  should  be  no  real  difficulty  it^| 
distinguishing  this  disease  from  infan-^ 
tile  paralysis^  rickets,  and  scurvy, 
which  each  have  their  own  character- 
istics. The  use  of  gray  powder  or 
mercury  in  any  form  effects  a  certain 
removal  of  the  symptoms  in  the  syphi- 
litic case. 

Instead  of  epiphysitis,  or  following 
it,  osteomyelitis  or  periostitis  may  ap- 
pear and  produce  a  thickening  of  the 
shafts  as  well  as  the  epiphyses,  which 
later  ossify*  One  ha^  seen  what  ap- 
peared to  be  a  plastic  osteo-chondro- 
sis  result  in  such  a  change  in  size  and 
shape  of  the  articular  ends  of  the 
bones  at  the  knee  joint  that  the  limbs 
could  not  be  fully  extended.  (See  ^ 
Fig.  6g.)    After  months  of  anti-syphi'^H 


Fig.  69,  Plastic  osteo- 
CHOKDROSis.  Heredi- 
tary syphilis.  The  knee 
could  not  be  fully  ex  tended  * 
Patient  2a  months  old. 


litic  treatment  the  chronic  enlargement 
subsided  to  the  normal.  This  condi* 
tion  later  w^as  followed  by  partial 
paralysis  of  one  upper  and  lower  ex- 
tremity and  pupillary  paralysis  in  th' 
eye  of  the  opposite  side  and  loss  o 
the  hair.  Iodide  of  potassium  in  large  doses  and  mercury  in  small'' 
doses  cleared  up  these  symptoms*  excepting  the  eye  paralysis, 
which  diminished  but  remains  slightly  noticeable  at  this  writing. 

Cranial  Bosses  are  rounded  elevations  upon  the  frontal  and 
parietal  bones.  They  are  supposed  to  be  produced  by  an  over- 
activity of  the  pericranium  excited  by  the  syphilitic  virus  when  the 
disease  is  inherited.  A  similar  condition  is  present  in  some  cases  of 
rickets  and  it  has  been  argued  that  the  bosses  are  due  to  rickets  in- 
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stead  of  syphilis.  M.  Parrot,  who  first  described  the  cranial  bosses 
and  attributed  them  to  hereditary  syphilis,  considered  rickets  only 
a  manifestation  of  inherited  syphilis.  That  theory  cannot  be  main- 
tained. One  evidence  against  it  is  that  in  rickets  the  younger  chil- 
dren in  a  family  are  those  increasingly  affected,  while  in  syphilis  the 
older  children  are  more  severely  diseased  and  the  virulence  de- 
creases with  the  later  ones. 

Cranio-tabes — ^thin,  parchment-like  spots  in  the  occipital  and 
parietal  bones  in  the  region  of  the  lambdoidal  suture  elsewhere 
described — also  appears  in  both  syphilis  and  rickets,  and  is  more  gen- 
erally believed  to  be  evidence  of  luetic  taint ;  although  tabes  is  found 
also  in  infants  not  presenting  any  other  evidence  of  either  syphilis 
or  rickets,  but  only  malnutrition.  Syphilis  is  said  to  sometimes  pro- 
duce premature  ossification  of  the  cranial  sutures. 

Nose  and  Palate. — Disease  of  the  bones  of  the  nose  is  an 
early  manifestation  and  that  of  the  palate  and  face  with  extensive 
destruction  are  among  the  late  manifestations  of  hereditary  syphilis. 
(See  Section  on  Syphilis  in  Chapter  IV.) 

Ostitis  and  Periostitis. — A  form  of  ostitis  and  periostitis  of 
the  long  bones  is  very  characteristic,  although  seen  but  rarely  by 
comparison.  It  is  typically  presented  in  the  tibiae,  which  swell, 
become  somewhat  tender,  and  undergo  a  slow  chronic  osteoplastic 
periostitis,  especially  upon  their  anterior  aspects.  This  is  often 
accompanied  by  a  diffuse  ostitis;  and  it  is  not  impossible  for  peri- 
ostitis, the  formation  of  gumma  and  its  degeneration  resulting  in 
caries  or  necrosis,  and  for  overgrowth  of  new  bone  both  in  thickness 
and  length,  to  be  in  progress  in  the  same  bone  at  the  same  time  or 
to  alternate  in  their  activity.  Arrest  of  growth  may  result  from 
syphilitic  epiphysitis.  Syphilitic  disease  is  apt  to  give  rise  to  a 
deformity  called  saber-leg,  from  the  bowing  forward  of  the  tibia 
due  to  formation  of  layers  of  bone  beneath  the  periosteum.  Sinuses 
leading  to  carious  cavities  or  to  necrotic  areas  may  also  be  present 
Mi  the  same  case.    (See  also  Osteoplastic  Periostitis.) 

Syphilitic  Synovitis  may  accompany  periostitis  or  ostitis 
when  it  approaches  the  joint,  or  it  may  appear  independently  of  any 
other  lesion.  It  is  apt  to  affect  several  joints  and  to  disappear  under 
*e  influence  of  iodide  and  mercury. 

Diagnosis, — There  is  not  a  great  deal  of  likelihood  in  average 
^ses,  of  mistaking  between  tuberculosis  and  syphilis  if  one  look 
farther  than  the  lesions  themselves  for  the  diagnosis.    The  family 

personal  history  should  always  be  inquired  into,  and  often  will 
uncover  evidence  of  value.  Physical  examination  will  often  dis- 
cover otitis,  keratitis,  Hutchinson's  teeth  or  nodes  in  the  syphilitic 
case;  or  scars  of  cold  abscesses,  strumous  glands  or  enlarged 
phalanges,  with  signs  of  visceral  complications  in  the  tubercular 
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patient.  Both  are  chronic  diseases  of  bone,  but  with  tuberculosis 
there  is  less  tendency  to  formation  of  new  bone  or  of  necrosis,  and 
more  tendency  to  suppuration  and  to  caries  than  in  syphilis.  Pain 
more  severe  at  night  or  constant  pain  in  the  absence  of  abscess  is 
more  characteristic  of  syphilis. 

The  enlargement  of  a  new  growth  is  more  definite  in  its  outline 
and  is  more  apt  to  be  about  the  end  of  a  long  bone  than  spread 
along  a  shaft. 

With  periostitis  the  swelling  comes  more  promptly  after  the 
pain  than  with  osteomyelitis. 

Chronic  periostitis  non-syphilitic  is  not  apt  to  be  symmetrical. 

One  has  seen  a  swelling  of  three  weeks'  duration  of  the  lower 
ends  and  a  portion  of  the  shafts  of  both  femurs  in  an  infant  of  nine 
months,  which  was  very  puzzling.  There  was  tenderness,  little 
fever,  and  some  redness  upon  one  thigh.  A  history  of  continued 
artificial  feeding  and  the  age  of  the  infant,  led  to  the  use  of  anti- 
scorbutic diet,  under  which  the  thighs  promptly  improved.  This 
seemed  to  confirm  a  diagnosis  of  scurvy,  although  the  gums  were 
not  spongy,  and  although  the  frontal  bones  presented  the  appear- 
ance of  moderate-sized  bosses. 

Prognosis. — In  the  conditions  which  arise  during  infancy  the 
prognosis  is  extremely  good  if  treatment  is  instituted  early.  Even 
the  separated  epiphyses  will  reunite  and  the  local  swellings  and 
tenderness  subside.  The  later  lesions  are  more  stubborn  to  over- 
come, yet  they  yield  to  energetic  medication.  When  bone  has  been 
destroyed  before  the  nature  of  the  disease  is  discovered  or  the  treat- 
ment pushed,  it  can  never  be  reproduced. 

Treatment — Early  symptoms  of  lues  hereditaria  yield  in  a  re- 
markable way  to  mercurial  treatment  in  any  form.  (See  Section 
on  Hereditary  Syphilis.)  The  most  available  preparations  are  gray 
powder  and  oleate,  or  blue  ointment ;  though  baths  are  particularly 
useful  when  there  are  also  skin  lesions,  and  sublimation,  or  hypo- 
dermic injection  can  be  used  in  a  very  urgent  case.  The  hypodermic 
method  seems  unnecessary,  and  being  of  no  especial  advantage  and 
painful,  I  never  employ  it. 

In  the  older  children,  that  is,  in  the  later  manifestations,  potas- 
sium iodide,  or  this  with  mercury  are  very  efficacious.  One  looks 
with  confidence  for  improvement  in  nearly  every  case  as  soon  as 
enough  of  the  medicine  has  been  used.  Large  doses  of  the  iodide 
are  sometimes  necessary,  and,  unless  the  effect  is  obtained,  the  dose 
is  gradually  increased,  up  to  the  point  of  tolerance.  When  g^ven 
with  large  quantities  of  water  there  is  little  danger  of  gastric  de- 
rangement from  the  remedy,  and  no  fear  of  iodism  appearing  before 
the  desired  alteration  in  the  lesions. 
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TRAUMATIC  ARTHRITIS 

Traumatic  Arthritis  occurs  in  children  the  same  as  in  adults 
with  little  that  is  peculiar  to  mark  either  symptoms,  course,  or 
termination.  It  may  vary  all  the  way  from  simple  synovitis,  with 
or  without  effusion,  as  a  result  of  contusion,  to  an  acute  suppurative 
arthritis  following  a  crush,  or  a  compound  dislocation,  or  a  pene- 
trating wound  of  the  joint  with  infection.  The  symptoms  are  pain 
and  tenderness,  swelling,  altered  position,  redness  and  heat  of  the 
joint  and  muscular  tension.  The  pain  is  in  the  joint  itself  excepting 
in  the  case  of  the  hip.  Pain  is  worse  on  motion.  There  is  tender- 
ness at  certain  points.  Swelling  is  sometimes  very  prompt  and 
large,  especially  if  there  is  an  effusion.  Altered  position  almost 
always  places  the  limb  about  midway  between  flexion  and  extension, 
this  evidently  equalizing  pressure  in  all  parts  of  the  joint  and  mak- 
ing it  the  least  uncomfortable.  Redness  is  not  present  in  a  simple 
synovitis,  but  makes  its  appearance  if  acute  suppuration  takes  place. 
Redness  appearing  early  indicates  injury  of  peri-articular  struc- 
tures. Local  heat  amounting  to  one  or  two  degrees  is  present  in 
proportion  to  the  violence  of  the  inflammation. 

Muscular  tension  is  always  marked  in  a  purulent  joint  inflam- 
mation. The  fluid  effused  in  acute  synovitis  may  be  very  small  in 
amount ;  or  it  may  be  altogether  absent,  in  cases  called  "  dry 
synovitis."  The  small  amount  of  fluid  is  apt  to  be  fibrinous  and  to 
lead  to  adhesions  between  the  articulating  surfaces,  thus  causing 
fibrous  ankylosis.  Fever  is  not  a  necessary  accompaniment  of 
simple  synovitis ;  but  if  suppuration  ensue  fever  of  three  or  five  or 
more  degrees  will  be  present.  Moderate  fever  may  be  present  from 
absorption  of  effused  blood  in  or  about  a  joint,  but  this  will  subside 
in  two  or  three  days. 

Diagnosis. — The  diagnosis  is  not  difficult  when  the  history  is 
known  and  the  symptoms  are  at  all  definite.  There  may  be  difficulty 
in  deciding  whether  an  enlargement  in  the  situation  of  a  deep  joint 
is  an  inflammatory  exudate  or  fluid  within  the  joint.  In  superficial 
joints  a  fluid  would  fluctuate.  Then  there  may  be  a  question  as  to 
whether  simple  effusion  or  suppuration  is  present.  The  amount  of 
fever  and  constitutional  disturbance  is  an  index ;  also  the  amount  of 
muscular  tension.  If  necessary,  tapping  with  antiseptic  precautions 
may  be  resorted  to  for  diagnosis. 

Prognosis, — Prognosis  is  somewhat  better  in  children  than  in 
adults.  One  has  several  times  been  able  to  verify  the  statement  of 
Volkmann  and  Krause  that  even  purulent  synovitis  does  not  invari- 
ably impair  the  joint  permanently  if  the  pus  finds  a  quick  exit  or 
is  promptly  removed. 

Treatment. — The  treatment  of  acute  simple  inflammation  is 
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the  same  as  in  the  adult,  namely,  elevated  position,  rest,  the  ice-bag 
or  cooling  and  astringent  lotions  in  the  acute  stage;  counter  irri- 
tants, blisters,  cautery,  massage,  sometimes  aspiration  or  hyperemia 
in  the  later  stages  and  for  removing  the  products  of  inflammation. 
If  pus  is  present  in  the  joint  it  must  be  promptly  and  freely  opened 
and  drained.  An  acute  traumatic  arthritis  may  merge  into  a  chronic 
condition. 

One  important  point  in  the  treatment  of  traimiatic  arthritis 
is  the  prevention  of  deformity-  An  injured  joint  should  always,  if 
possible,  be  put  up  in  the  position  in  which  it  wil!  be  most  useful 
if  ankylosis  takes  place,  llie  hip»  knee,  and  ankle  should  be  in  the 
position  for  walking,  the  ell>o\v  at  a  right  angle  and  with  the  wrist 
half  way  between  pronation  and  supination,  But^  if  possible, 
ankylosis  should  be  prevented  and  function  restored  by  passive 
movements  begun  as  soon  as  the  inflammation  has  subsided  enough 
to  allow  it.  There  is  nothing  to  be  gained  by  attempting  motion  in 
an  injured  joint  so  early  that  it  is  irritated  to  an  exacerbation  of 
the  inflammation.  But  a  degree  of  pain  and  temporary  soreness 
is  to  be  expected  during  and  after  the  passive  motion,  and  should 
not  prevent  its  repetition  a  day  or  two  later.  Massage  and  hot 
douches  are  very  useful  in  restoring  function  to  the  joint. 

Af^TiiRnis  OF  iNFEcrrvE  Origin,  Non-Tubercular, — Non- 
Sv  PI  1 1  LIT!  There  is  a  class  of  cases  of  arthritis  occuring  in 
the  course  of  or  following  the  infectious  diseases^  for  instance^ 
typhoid  fever,  scarlet  fever,  variola »  measles,  mumps,  dysentery, 
diphtheria,  gonorrhoea.  It  will  nut  be  necessary  to  devote  much 
space  to  any  or  all  of  these,  yet  they  have  a  definite  place  in  the 
surgery  of  childhood.  For  example,  of  thirty-five  cases  collected 
by  Keen,  of  dislocations  of  the  hip-joint  in  arthritis  following 
typhoid  fever,  thirty-two  were  under  twenty  years,  and  twenty-two 
were  under  fifteen  years  of  age;  and  a  large  majority  of  the  cases 
occurring  in  connection  with  the  exanthemata  are  in  children. 
Keen  ^  analyses  the  collected  cases  of  typhoid  arthritis  under 
rheumatic  typhoid  arthritis,  septic  typhoid  arthritis,  and  typhoid 
arthritis  proper* 

The  ordinary  joint  inflammation  occurring  in  the  course  of 
scarlet  fever  is  often  called  scarlatinal  rheumatism.  It  is  unfortunate 
that  the  name  rheumatism  cannot  be  substituted  by  a  more  distinc- 
tive title  when  an  arthritis  occurs  in  connection  w^ith  a  specific  infec- 
tion»  Such  conditions  might  well  be  called  toxic  or  irritative  in 
these  secondary  cases  designated  as  rheumatic,  which  present  pain, 
tenderness  and  sometimes  synovial  effusion.  The  causative  factor 
appears  to  be  the  toxines  developed  by  the  primary  disease  without 
the  presence  in  the  joint  of  any  discoverable  organism.  The  second 
^  "  Surgical  Complications  and  Sequel lae  of  Typhoid  Fever,'* 
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class  of  cases  whidi  occur  in  typhoid,  scarlet  fever,  and  the  other 
primary  infections,  are  well  caHe<)  septic  or  suppurative,  for,  even 
if  they  begin  sometimes  apparently  as  serous  inflammations,  they 


70  and  71      POST-SCABLATINAL   IH>LY'AHTICULA«  MCTHItlTIS  affeCttflg  tht 

rtglit  eihow,  bolh  hips  and  ihc  right  knee.  The  right  hip  had  been  dis- 
IcKated  during  the  height  of  the  effusion,  and  had  never  been  reduced. 


suppuration  in  the  joint  or  joints  affected,  and  pyogenic 
'a  are  found  in  the  joint. 
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There  may  be  a  distinct  third  class,  such,  for  example,  as  Keen 
considered  in  connection  with  typhoid  as  "  typhoid  arthritis  proper," 
in  which  the  joint  affection  is  caused  by  the  organism  of  the  pri- 
mary disease  alone,  unmixed  with  the  strepto-  or  staphylococcus, 
and  producing  a  slow  but  large  distension  of  the  joint,  without 
tendency  to  suppuration  or  ankylosis,  but  with  a  considerable  danger 
of  dislocation  of  the  joint. 

Whatever  the  minute  pathology  of  these  cases,  cfinical  experi- 
ence records  their  occurrence  not  only  after  typhoid  but  after  the 
exanthemata.  Figs.  70  and  71  are  from  photographs  of  a  boy  of 
eight  years  who  was  brought  to  the  City  Hospital,  Cleveland,  with 
a  post-scarlatinal  poly-articular  arthritis  affecting  the  right  elbow, 
both  hips,  and  the  left  knee.  The  right  hip  had  been  dislocated 
during  the  height  of  the  effusion,  and  had  never  been  reduced.  The 
joints  were  so  tender  as  to  preclude  any  examination  without 
anesthesia,  and  the  boy  was  as  helpless  and  pitiable  as  could  be 
imagined.  He  was  also  developing  tuberculosis.  The  joint  condi- 
tions of  these  unfortunate  cases  are  apt  to  be  overlooked  during  the 
height  of  the  primary  illness,  the  general  state  of  the  patient  being 
so  serious  that  local  conditions  are  less  regarded  than  they  should 
be,  or  the  joint  regions  are  so  exquisitely  painful  as  to  forbid  a 
careful  examination,  or  they  are  considered  to  be  "  rheumatic  "  and 
requiring  only  rheumatic  medicine.  Keen  draws  attention  to  the 
fact  that  in  nearly  one-half  of  the  cases  of  dislocation  of  the  hip  in 
typhoid  the  actual  dislocation  was  the  first  fact  observed  in  con- 
nection with  the  joint,  so  insidiously  had  this  complication  ap- 
proached. 

The  inflammatory  joint  complications  need  special  attention 
wherever  located,  but  it  is  in  the  hip-joint  that  they  are  particularly 
apt  to  be  overlooked,  and  also  to  result  in  dislocation  by  decubitus 
alone  or  by  slight  accident  in  turning  or  handling  the  patient. 
Analogous  dislocations  occasionally  occur  in  rheumatism  with  large 
effusion,  and  in  adults  in  locomotor  ataxia  and  hemiplegia  where 
the  ligaments  and  muscles  are  completely  relaxed.  In  the  cases 
occurring  with  infectious  fevers  the  joint  capsule  is  gradually  com- 
pletely distended  and  relaxed  so  that  the  slightest  force  will  cause 
displacement.  In  the  case  of  the  hip-joint,  even  adduction  with 
rotation  inward,  or  with  the  shoulder  or  knee-joint,  gravity  with 
muscular  action,  will  dislocate  the  joint.  The  distended  condition 
of  the  joint  should  be  discovered  if  it  occurs,  and  the  limb  placed  in 
position  and  supported  in  such  manner  as  will  prevent  dislocation. 

If  dislocation  occurs  it  should  be  reduced.  This  is  usually 
effected  without  difficulty  if  attempted  early,  the  head  of  the  bone 
slipping  into  place  without  impact,  for  there  is  absence  of  muscular 
tension  or  capsular  suction.    When  easily  reduced  the  luxation 
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may  easily  recur;  and  means  should  be  used  to  guard  against  such 
an  accident.  Inflamed  joints  should  be  supported  at  rest  by  splints 
or  bandages,  slings  or  sandbags,  and  the  inflammation  allayed  by 
cold  or  hot  applications.  Aspiration  should  be  done  if  the  joint  is 
over-distended.  If  suppuration  occurs  it  should  be  incised  and 
drained.  If  ankylosed  in  dislocation,  osteotomy  and  perhaps  tenot- 
omy may  be  necessary  to  bring  the  limb  into  position  to  be  used. 

GONOCOCCUS  ARTHRITIS 

This  corresponds  to  the  usually  mono-articular  gonorrheal 
arthritis  of  the  larger  joints  in  adults;  but  is  quite  different  from 
the  pyemic  cases  alluded  to  in  the  section  on  epiphysitis.  If  merely 
irritative  as  a  result  of  toxines,  it  should  be  treated  by  rest  and 
sedatives  to  the  joint;  and  the  local  primary  infection  in  vagina, 
urethra  or  eyes  cured  as  soon  as  possible.  But  if  there  is  suppura- 
tion (which  probably  is  caused  by  the  presence  in  the  joint  of  the 
gonococcus  itself)  prompt  incision  and  drainage  should  be  resorted 
to.    Vaccines  should  be  tried. 

CHRONIC  SECONDARY  INFECTIVE  OSTEO-ARTHRITIS 

A  secondary  infective  arthritis  following  scarlet  fever  or  other 
infection  may  assume  the  character  of  an  osteo-arthritis,  and  become 
chronic.    It  should  be  treated  upon  general  principles. 

NON-INFLAMMATORY  ARTHROPATHIES 

A  number  of  diseases  could  be  grouped  under  this  heading. 
Some  are  caused  by  primary  disease  of  the  nervous  system,  such  as 
syringomyelia,  luetic  disease  of  the  posterior  columns,  tumors,  or 
injuries  of  the  spinal  cord,  myelitis,  hemiplegia,  locomotor  ataxia. 
They  are  known  as  Charcot's  joint-disease  and  are  uncommon  in 
childhood.  They  usually  present  synovitis,  with  degeneration  of 
cartilage,  ligament  and  bone  and  may  have  villous  growths  and 
osteophytes.  Dislocations  are  not  uncommon.  Other  diseases  of 
this  group  are  of  metabolic  or  of  unknown  origin.  We  have  space 
for  but  two.  osteo-arthritis  and  the  joint-changes  of  hemophilia.  * 

OSTEO-ARTHRITIS  (RHEUMATOID  ARTHRITIS) 

Marsh  writes :  "  The  old  writers  styled  the  affection  rheumatic 
gout;  Haygarth  (1805)  nodosity  of  the  joints;  Robert  Adams, 
chronic  rheumatic  arthritis;  Garrod,  rheumatoid  arthritis.  The 
French  term  it  arthrite  seche,  or,  after  Cruveilhier,  usure  des  carti- 
lages articulaires ;  the  Germans,  arthritis  deformans.  Many  re- 
cent authorities  speak  of  it  as  osteo-arthritis,  or  monarticular 
rheumatism,  or,  when  it  is  seated  in  the  hip,  morbus  coxae  senilis. 

♦Treatment  is  by  rest,  support,  braces  and  gypsum  bandages.  Operative 
reparative  surgery  is  apt  to  be  disappointing.  Aspiration  may  be  required. 
Amputation  is  a  last  resort. 
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So  profuse  an  assortment  of  titles  suggests  that  much  doubt  has 
existed  as  to  the  real  nature  of  the  affection  " :  Which  is  very  true ; 
and  doubt  still  exists  and  the  number  of  titles  augments.  One  of  the 
most  recent  writers  (Painter,  in  "  American  Practice  of  Surgery  ") 
describes  it  under  the  name  atrophic  arthritis.  Thus  the  termina- 
tion "  itis  "  is  retained  and  the  disease  is  classified  under  the  non- 
tubercular  inflammations  of  joints,  although  the  article  states  that 
"  it  is  in  no  sense  an  inflammatory  disease  "  and  that  "  the  inflam- 
matory causation  theory  receives  no  positive  support  from  pathol- 
ogy* for  all  the  lesions  which,  through  any  stretch  of  the  imagi- 
nation, could  be  called  inflammatory,  are  of  such  a  chronic  nature 
that  they  might  be  caused  by  any  local  irritation,  be  it  inflam- 
matory or  otherwise."  So  we  are  not  yet  at  an  end  of  confusion 
in  our  nomenclature  and  classification.  If  one  were  to  venture  yet 
another  name  ft  would  be  chondro-atrophic  arthropathy.  It  is  not 
peculiar  to  childhood  and  is  rarer  in  youth  than  in  adult  life,  yet  it 
does  occur  before  puberty.  While  occasionally  associated  with  or 
following  the  acute  infectious  diseases  or  rheumatism,  it  is  not 
thought  to  be  a  direct  result  of  either,  nor  yet  of  any  central  nerv- 
ous lesion,  but  of  some  as  yet  unknown  disorder  of  metabolism  ac- 
companied by  an  unaccountable  loss  of  lime  salts  from  the  body, 
infiltration  of  the  synovial  tissues  and  atrophy  and  erosion  of  carti- 
lages. There  is  also  degeneration  of  bone,  but  no  caries  nor  necrosis. 
Its  course  is  extremely  chronic.  It  is  usually  poly-articular,  b^^- 
ning  often  in  the  phalangeal  joints,  with  spindle-shaped  swelling 
from  thickening  of  the  synovial  villi.  There  is  not  much  pain, 
slight  tenderness,  and  no  local  heat.  The  adjacent  muscles  atrophy. 
Motion  becomes  more  and  more  restricted,  and  deformity  occurs, 
usually  by  traction  of  the  flexors  upon  the  joints  whose  cartilages 
are  atrophied.  (See  Fig.  72.)  With  treatment  the  disease  can  at 
least  be  arrested  and  the  use  of  the  joints  often  considerably  im- 
proved. 

Treatment. — Nutrition  should  be  kept  up  by  a  mixed  diet  to 
the  full  capacity  of  the  digestion.  Medicine  should  comprise  such 
reconstructives  and  tonics  as  hypophosphites,  iron  and  strychnine, 
rhubarb  or  columba  and  sodium  or  potassium  bicarbonate.  Baths, 
douches,  packs  are  useful  in  all  stages.  Exercise,  passive  or  active, 
should  be  begun  after  the  acute  condition  is  over,  and  systematically 
persevered  in.  Massage  is  useful,  especially  after  the  first  stage. 
Rest  and  protection  of  the  joints  should  be  afforded  by  means  of 
splints,  which  can  be  removed  for  the  administration  of  the  water 
treatment,  the  exercise  and  the  massage,  and  then  replaced.  Braces 
can  often  be  used  to  support  the  joints  and  protect  them,  to  prevent 
deformity  and  to  a  certain  extent  to  correct  it,  while  not  interfering 
with  such  motion  as  they  are  capable  of.    When  the  treatment 
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mentioned  does  not  succeed  in  preventing  deformity  that  seriously 
Impairs  function,  it  may  be  necessary  to  improve  the  position  and 
degree  of  motion  by  operative  means.  When  the  joint  is  full  of 
hypcrtrophied  vilU^  arthrotoiny  or  a  modified  erasion  may  be  re- 
sorted tOp  in  a  manner  similar  to  that  described  for  fungous  tuber- 
culosis, but  less  extensiive.   No  gouging  is  necessary,  but  a  thorough 


Fia.  72,   Riiil^MAToiD  Aiif  atrna   Boy  17  years.   Disease  began  in  I2tli  year. 
Joints  have  slight  motion  only,    Patches  of  plaster  put  on  by  a  quack. 


trimming  of  the  synovial  mcmbrance  to  free  it  of  the  villous 
growths,  and  careful  closure  of  the  synovial  capsule  anJ  of  the  skin ; 
all  done  under  strict  antiseptic  precautions.  Adhesions  between  the 
freshly  cut  synovial  surfaces  do  not  necessarily  follow  these  opera- 
tians.  With  the  increased  room  between  the  articulating  surfaces 
it  may  l>c  possible  to  correct  the  deformity.  If  this  cannot  be 
effected  with  a  safe  degree  of  force,  tenotomy  of  the  flexor  tendons 
itiay  enable  the  surgeon  to  accotriplish  a  retluctiun.  In  long-standing 
ca^s  in  which  the  removal  of  joint  fringes  is  unnecessary,  forci- 
ble correction  is  performed  by  manual  strength  or  by  tlie  gcnuclast, 
without  or  with  tenotomy.  As  a  class,  these  cases  are  much  more 
favorable  for  forcible  correction  than  cases  of  ankylosis  in  <lis- 
placeinent  after  tubercular  or  other  intlamination,  for  the  reasoit 
that  there  are  fewer  adlicsions^  less  danger  of  lighting  up  an  old 
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inflammation  or  spreading  an  infection,  and  less  danger  of  injuring 
vessels  which  may  have  become  embedded  in  scar  tissue  in  the 
neighborhood  of  the  joint. 

JOINT  CHANGES  IN  HEMOPHILIA 

Concerning  the  peculiar  morbid  state  known  as  hemophilia, 
or  the  bleeding  disease,  see  section  on  that  subject  in  an  earlier 
chapter.  The  joint  changes  result  from  capillary  hemorrhages  of 
the  synovial  membrane,  with  swelling  and  a  low  grade  of  inflamma- 
tion. The  inflammation  produces  adhesions  which  limit  motion  in 
the  joint  Degenerative  changes  also  take  place  in  the  cartilages 
with  fibrillation  and  atrophy.  The  articular  ends  of  the  bones  are 
lipped.  The  changes  in  the  cartilage  and  bone  are  quite  similar 
to  those  of  rheumatoid  arthritis.  The  latter  has  no  hemorrhages. 
Neither  of  them  suppurate.  The  swelling  may  come  suddenly  and 
may  be  associated  with  hemorrhage  appearing  elsewhere,  or  by 
slight  traumatism,  though  these  associated  conditions  are  often 
absent.  The  skin  may  appear  stretched  and  shining  over  the  joint, 
or  ecchymotic.  There  is  some  tenderness  about  the  joint,  pain  on 
movement,  and  local  heat.  The  swelling  and  soreness  may  slowly 
subside,  but  often  there  remains  some  permanent  impairment,  and 
recurrent  attacks. 

Diagnosis. — Any  obscure,  subacute,  relapsing  swelling  of  joints 
in  a  male  patient  should  be  viewed  with  suspicion  until  the  possi- 
bility of  hemophilia  has  been  excluded  A  family  history  of 
bleeders,  or  a  concurrent  or  previous  obstinate  hemorrhage  in  the 
patient,  or  the  presence  of  numerous  and  persistent  "  bruises  "  from 
trifling  injuries  would  set  one  right  on  the  diagnosis.  The  absence 
of  such  warning  indices  or  a  failure  to  inquire  for  them  may  lead 
to  disastrous  consequences.  Serious  and  fatal  hemorrhage  has 
occurred  from  incising,  or  tapping,  cauterizing,  and  even  blistering 
hemophiliac  joints. 

Treatment, — ^The  joints  should  be  placed  upon  splints,  with 
moderate  pressure  from  a  bandage,  and  an  ice  bag  applied.  Later, 
massage  and  stimulating  liniments  may  assist  in  reducing  the  swell- 
ing and  restoring  function.  The  affected  joint  should  be  very  care- 
fully used  and  protected  from  even  slight  injury.  The  internal 
treatment  will  be  found  in  the  Section  on  Hemophilia. 


CHAPTER  IX 


TUBERCULOSIS  OF  BONES  AND  JOINTS 

Bone  Tuberculosis  —  Joint  Tuberculosis  —  Tubercular  Ar- 
thritis OF  THE  Hip  (Hip- Joint  Disease;  Morbus  Coxarius; 
Articular  Ostitis  of  the  Hip) — ^Tuberculosis  of  the  Knee 
Joint — ^Tuberculosis  of  the  Ankle — ^Tarsal  Tuberculosis 
— Tuberculosis  of  the  Elbow  —  Tuberculosis  of  the 
Shoulder — ^Wrist- Joint  Tuberculosis — Sacro-Iliac  Dis- 
EiVSE — Tubercular  Dactylitis  (Spina  Ventosa) — Tuber- 
culosis OF  THE  StERNO-ClAVICULAR  JoINT — TUBERCULOSIS  OF 

THE  Ribs  and  their  Cartilages — ^Tuberculosis  of  Other 
Bones. 

These  are  the  commonest  bone  and  joint  diseases  of  childhood. 
Considering  the  chronic  course  which  they  run,  as  well  as  the  num- 
ber of  cases,  they  claim  a  great  majority  of  all  the  hours  a  surgeon 
devotes  to  bone  and  joint  surgery,  far  outnumbering  the  cases  of 
osteomyelitis,  acute  epiphysitis,  gonococcus  pyemia  and  syphilitic 
bone  and  joint  disease,  all  combined.  These  manifestations  of  tuber- 
culosis belong  to  childhood  and  youth  rather  than  to  infancy,  for 
they  seldom  appear  before  the  second  year.  The  questions  of  hered- 
ity and  of  the  predisposing  causes  have  been  dealt  with  in  a  previous 
section.  There  is  a  possibility  of  an  inherited  tuberculosis  which 
will  show  itself  in  bone.  But  there  is  a  centainty  that  an  inherited 
vulnerability  to  tuberculosis,  that  a  lowered  state  of  vitality  from 
unsanitary  living,  overcrowding,  lack  of  suitable  food  and  of  fresh 
air  and  sunlight,  and  the  eflFects  of  diseases,  especially  of  the  infec- 
tious diseases,  and  notably  of  measles  and  whooping-cough,  predis- 
pose the  child  to  an  attack  of  tubercular  disease  of  bone  or  joint 
just  the  same  as  they  do  to  an  invasion  of  the  viscera  or  any  other 
tissue.  However,  tuberculosis  of  bone  or  joint  may  make  its  appear- 
ance unaccountably,  where  there  is  no  known  predisposing  cause. 
Neither  is  the  atrium  of  infection  nor  any  primary  tubercular  dis- 
ease always  traceable.  There  may  previously  have  been  lymph- 
adenitis, but  quite  frequently  the  disease  of  bone  or  joint  is  the  first 
evidence  that  a  tubercular  infection  has  taken  place. 

Traumatism,  particularly  slight  traumatism,  is  frequently  an 
exciting  cause ;  and  it  often  determines  the  location  of  the  disease, 
had  long  been  observed  clinically  before  it  was  beautifully  dempn- 
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strated  experimentally  by  Schueller  and  by  Krause.  While  severe 
traumatism,  even  in  the  presence  of  tuberculosis  in  the  system  or 
introduced  at  the  time  of  the  traumatism,  does  not  increase  the 
liability  to  the  disease.  This  has  been  explained  as  being  due  to 
the  greater  effort  made  locally  by  nature  in  case  of  a  severe  injury 
than  is  made  in  case  of  a  trifling  injury. 

The  conditions  being  favorable  for  the  disease,  the  only  essen- 
tial causative  factor  is  the  tubercle  bacillus. 

BONE  TUBERCULOSIS 

Tuberculosis  may  attack  bone  of  every  class,  cartilaginous  or 
membranous;  and  bony  tissue  of  any  type,  cancellous  or  compact; 
or  of  any  shape  or  location.  It  prefers  cancellous  tissue;  and  its 
choice  of  location  is  the  newly-formed  immature  ossifying  tissue  in 
the  ends  of  the  long  bones,  near  the  epiphyseal  line.  In  the  short 
bones  it  locates  centrally. 

The  tuberculous  process  in  bone  is  the  same  as  in  soft  parts,  if 
we  make  allowance  for  the  different  physical  qualities  of  bone.  In 
general  miliary  tuberculosis  we  may  find,  as  a  matter  of  pathological 
interest,  miliary  tubercles  in  the  bone  marrow.  But  the  form  of 
bone  tuberculosis  which  is  present  in  surgical  disease  is  an  ostitis 
which  results  in  caries.  The  lesion  first  presents  a  grayish  center, 
surrounded  by  a  red  zone  of  congestion.  With  the  congestion  there 
is  swelling  and  infiltration,  followed  by  a  cheesy  degeneration. 
Encapsulation  may  arrest  the  disease.  Cicatrization  may  take  place 
by  the  conversion  of  embryonal  cells  into  connective  tissue,  or  even 
into  bone,  the  bone  around  the  cicatrized  granulating  focus  becom- 
ing sclerosed  and  forming  a  capsule.  Even  if  caseous  degeneration 
has  taken  place,  the  wall  of  the  cavity  containing  it  may  become 
cicatrized,  and  so  temporarily  sealed  in.  Or  there  may  be  softening 
of  the  area  of  inflammation,  new  foci  being  established  in  the  sur- 
rounding bone,  and  these,  in  turn,  degenerating.  Or  there  may  be 
a  proliferation  of  granulation  tissue,  which  undergoes  fatty  degen- 
eration and  produces  tuberculous  abscess,  an  irregular  carious  cavity 
in  the  bone  containing  semi-fluid  material  resembling  pus  in  appear- 
ance and  often  containing  particles  of  disintegrated  bone  or  cal* 
careous  matter.  Occasionally  a  mass  of  diseased  bone  will  become 
separated  as  a  sequestrum  from  the  surrounding  bone,  but  as  a  rule 
the  process  is  one  of  caries.  Its  cavity  is  lined  with  a  "  pyogenic 
membrane."  If  the  process  of  softening,  which  always  progresses 
in  the  direction  of  the  least  resistance,  leads  to  escape  of  the  abscess 
contents  from  the  bone  into  the  surrounding  soft  parts,  we  have  a 
para-articular  abscess.  It  is  extremely  rare  for  a  tuberculous  abscess 
to  form  in  close  proximity  to  a  joint  without  a  primary  implication 
of  either  joint  or  bone. 
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If  the  breaking  down  of  bony  tissue  extends  in  the  direction 
of  the  articular  cartilage,  and  that,  in  turn,  with  its  covering  of 
synovial  membrane,  gives  way  to  it  and  allows  the  invasion  of  the 
joint,  this  joint  abscess  may,  in  turn,  break  through  its  walls  and 
become  a  para-articular  abscess.  At  this  stage,  if  conditions  are 
favorable,  the  opening  between  bone  cavity  or  joint  cavity  and  peri- 
articular abscess  cavity  may  become  obliterated  by  processes  of 
repair,  and  cure  may  follow. 

The  abscess  outside  the  joint  may  find  its  way  by  a  compar- 
atively short  route  to  the  surface.  But  it  follows  the  line  of  least 
resistance,  which  often  carries  it  between  ligaments  or  muscles, 
along  fascial  planes,  or  in  the  direction  followed  by  vessels  or 
nerves  until  it  reaches  the  skin.  (See  also  Abscess  in  Section  on 
Spinal  Caries.)  After  producing  necrosis  of  a  portion  of  skin  the 
abscess  escapes,  leaving  a  long  sinus,  which  continues  to  discharge. 
Its  lining  is  covered  with  spongy  granulations,  and  if  the  opening 
in  the  skin  temporarily  heals  over,  it  soon  bursts  out  again  and  dis- 
charges its  accumulation.  Only  in  case  of  great  improvement  in 
the  condition  of  the  patient  do  these  sinuses  heal  spontaneously. 
Usually  they  show  no  tendency  to  heal. 

JOINT  TUBERCULOSIS  (21) 

Tubercular  disease  of  a  joint  generally  begins  in  one  of  the 
bones  composing  the  joint,  although  it  may  begin  in  the  synovial 
membrane.  If  beginning  in  the  head  of  a  long  bone  it  may,  as 
before  stated,  find  its  way  through  into  the  joint  by  destroying  a 
part  of  the  articular  cartilage;  or  it  may  emerge  at  the  margin  of 
the  epiphyseal  line,  and  in  those  articulations  whose  epiphyseal  line 
is  within  the  capsule  the  disease  is  readily  communicated  to  the 
joint.  This  nearness  of  synovial  membrane  to  epiphysis  is  clearly 
depicted  in  Figs.  73  to  77  after  Power. 

When  tuberculosis  occurs  in  synovial  membrane,  Konig  found 
it  sometimes  in  the  form  of  miliary  tubercles  located  in  the  sub- 
synovial  tissue,  and  without  alteration  of  the  surface  of  the  mem- 
branes, and  without  symptoms  in  the  joint.  Or  there  may  be  a 
primary  diflFuse  miliary  tuberculosis,  with  or  without  osseous  focus 
connecting  with  the  joint.  They  may  be  small  gray  tubercles, 
located  somewhat  deeply  and  occasioning  no  symptoms;  while  in 
other  cases,  without  granulations,  the  only  indication  of  the  exist- 
ence of  a  tubercular  joint  disease  is  a  slight  hydrops  of  the  joint. 

Tubercular  hydrops  is  produced  by  a  tuberculous  infection  of 
the  synovial  membrane,  which  gives  rise  to  a  copious  eflPusion  into 
the  joint.  The  joint  becomes  distended  with  fluid,  but  the  pain,  if 
present  at  all,  is  so  slight  that  the  patient  is  able  to  use  the  limb. 
If  the  joint  is  aspirated  and  the  fluid  drawn  off  it  resembles  normal 
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Fig.  73.    SlMl-DTAGHAMMATIC  SECTION  THROUGH 
THE    RIGHT    SHOULDER    JOINT,    tO    shoW  thc 

relatioti  of  the  s>Tio%ml  membrane  to  the 
upper  epiphysis  of  the  humerus.  The 
synovial  membrane  on  the  inner  side  comes 
tie  low  the  epiphyseal  line,  but  on  the  outer 
side  it  Btops  at  the  anatomical  neck,  and 
is  separated  from  the  synovial  sheath  of 
the  biceps, — Power* s  Surgical  Diseases  of 
Children. 


Fig.  74.    Vertical  sectioh 

THROUGH         THE  ELBOW 

jomi,  showing  the  rela- 
tion of  the  synovial  mem* 
brane  to  the  lower  epiphy- 
sis of  the  humerus,  and 
the  upper  epiphysis  of  the 
nlna.  Semi -diagrammatic 
after  a  drawing  made  by 
Mr.  John  Hutchinson,  JTr. 
— Power*s  Surg.  Dis,  Chil- 
dren. 


Fig.  75.  Sem»-diacrammatic  drawing 
representing  a  section  through  the 
LEFT  HIP- JOINT  to  show  the  relation 
of  the  synovial  membrane  and  cap- 
sular ligament  to  the  epiphyses,  and 
to  the  articulating  surfaces— Power's 
Surgical  Diseases  of  Children, 


Fig.  76.    Section  thuough 

THE  LEfT  knee-joint,  to  show 

the  relation  of  the  sjnovial 
membrane  to  the  epiphyses  of 
the  femur  and  ttbia  and  to  the 
articular  surfaces.  Semi-dia- 
grammatic drawing  from  Pow- 
er's Surgical  Dis.  of  ChildfCiL 
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synovial  fluid,  though  it  may  be  less  viscid  and  contain  small  shreds 
of  lymph.  Reaccumulation  of  the  fluid  rapidly  takes  place  in  the 
course  of  a  few  days.  Or  there  may  be  fibrinous  deposits  in  the 
synovia.  In  these  cases  of  hydrops  the  synovial  membrane  pre- 
sents but  little  alteration.  There  are  a  few  tuberculous  nodules 
imbedded  in  it.  The  condition  is  analogous  pathologically  to  tuber- 
cular ascites.  Later  the  synovial  membrane  becomes  thickened  and 
the  joints  assume  the  more  usual  con- 
dition presented  in  tubercular  synovi- 
tis. (Senn.) 

Hueter  describes  a  form  of  syno- 
vial tuberculosis  in  which  a  thin  vascu- 
lar layer  of  granulations  from  the  bor- 
der of  the  cartilage  approaches  the  cen- 
ter of  the  surface  of  the  joint  in  the 
manner  a  pannus  invades  the  cornea; 
with  also  a  thickening  of  the  synovial 
membrane  which  encroaches  upon  the 
joint  space,  resembling  the  physiolog- 
ical pannus  of  the  embryo. 

A  common  and  characteristic  form 
of  joint  tuberculosis  is  that  described 
by  Bilroth  as  fungous  synovitis,  and 
by  Hueter  as  synovitis  hyperplastica 
granulosa.  It  is  probably  an  advanced 
stage  of  the  pannous  form.  It  affects 
the  synovial  membrane  generally, 
which  becomes  hyperemic,  thickened, 
and  covered  with  velvety  granulations. 
The  granulation  tissue  is  abundant, 
springing  from  the  intima  of  the  syno- 
vial membrane,  and  while  resembling  the  granulations  of  an  open 
wound,  have  no  tendency  to  undergo  cicatrization.  The  tubercle 
bacilli  are  imbedded  in  the  granulations,  where  they  retard  the 
growth  of  the  young  blood-vessels  and  thus  determine  early  de- 
generation of  the  inflammatory  product. 

It  is  this  form  of  joint  tuberculosis,  in  which  the  ligaments  and 
para-articular  structures  are  early  involved,  that  the  thick  mass  of 
tissue,  somewhat  gelatinous  in  appearance,  but  more  firm,  and  con- 
taining foci  of  cheesy  degeneration,  are  produced,  and  called  clin- 
ically, "  white  swelling  of  the  joint."  Three  types  of  this  diffuse 
synovial  tuberculosis  are  described,  varying  with  the  location  in  the 
layers  of  the  synovial  membrane  of  the  tuberculous  foci. 

Effusion  does  not  occur  in  the  pannous  nor  in  the  hyperplastic 
( fungous)  forms  of  joint  tuberculosis.  The  tuberous  fonn  of  joint 
tuberculosis  described  by  Riedel  and  Konig  is  very  rare. 


Fig.  77.  Semi-diagram- 
matic DRAWING  OF  SECTION 
THROUGH   THE  ANKLE  JOINT 

to  show  the  relation  of  the 
synovial  membranes  to  the 

epiphyses  and  to  the  ar- 
tragalus.  —  Power's  Surg. 

Dis.  of  Children. 
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Hivs  so  frequently  found  in  dro])sical  joints,  and 
sliLailis,  and  named  from  their  resemblance  in 
J-ains  of  boiled  rice,  may  be  taken  as  an  indication 
|r  nature  of  the  inflammation  in  the  joint  They 
Vi^lit  to  be  detached  papillomatous  growths.  Their 
lit  ion  seemed  to  tally  with  the  well-known  tendency 
Irtammation  of  joint  surface  and  tendon  sheaths. 
Jliat  they  may  not  be  composed  of  ordinary  fibrin, 
l)on  the  presence  of  villous  outgrowths  in  the  joint. 
]^\clo]>ed  upon  the  surface  of  the  synovial  slieath, 
:hed  into  the  synovial  fluid.    While  not  in  every 
|lar  in  their  origin,  they  are  usually  so.    The  mi- 
be  ^le  to  find  the  evidence,  but  inoculation  experi- 
[i St  rate  the  difference. 

iiT  cartilage  takes  no  active  part  in  a  tubercular 
jlvnnt  or  joint,  at  least  not  early  in  the  process.  But 
letely  destroyed  by  the  action  of  granulation  tissue 
|e  bone  or  from  the  synovial  side,  the  destructive 
ivom  the  periphery  toward  the  center, 
if  events  in  a  tubercular  inflammation  of  bone  or 
nnie  be  greatly  altered  if  pyogenic  organisms 
ke  diseased  area.   This  is  especially  evident  in  case 
In  of  a  tuberculous  abscess.    In  this  event  there  is 
[jni  septic  absorption,  and  of  exhaustion  from  pro- 
riie  pyogenic  inflanmiation  destroys  the  barrier 
-nc  enclosing  the  abscess  and  allows  extension 
^  Incally,  or  a  general  tubercular  infection  with 
'longed  suppuration,  amyloid  degeneration  of  the 
s.  and  intestinal  villi. 
liiid  Diai^nosis  of  Tubercular  Bone  and  Joint  Dis- 
|cal  signs  of  inflammation  are  considerably  modified 
imatory  process  is  of  a  tubercular  nature,  and 

located  in  bone  or  joint, 
■tl  heal  upon  the  surface  is  not  perceptibly  increased. 
\enderncss, — Although  an  inflammation,  tubercular 
in  its  course  that  neither  tension  nor  its  conse- 
fe  very  marked  symptoms.    By  the  time  tension 
le  bone  has  become  softened  and  yields  to  the  pres- 
Dressurc,  as  in  standing  erect  with  spinal  caries,  in- 
The  pain  is  dull  and  aching  and  worse  at  night, 
lof  children,  moaning  and  restlessness  and  grinding 
Isliep.  while  not  pathognomonic,  always  call  for  a 
liation  for  tubercular  bone  disease.    Pain  is  not  al- 
point  of  the  disease.    Its  localization  will  be  re- 


lis  cloi>ely  allied  to  pain.   It  is  a  more  constant  and 
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reliable  symptom  than  pain.  A  tubercular  process  in  bone,  if  it 
approaches  anywhere  near  the  periosteum,  produces  a  localized 
sensitive  or  tender  spot,  which  can  be  found  if  searched  for,  and 
may  be  the  only  point  of  differentiation  between  a  tubercular  syno- 
vitis and  an  osteitis. 

Pain  in  a  tuberculous  joint  may  not  be  severe  in  daytime,  but 
when  the  child  falls  asleep  and  the  relaxed  muscles  allow  the  ulcer- 
ated synovial  surfaces  to  come  together,  sudden  pain  causes  him 
to  scream  out,  the  so-called  "  night  cries "  or  "  night  terrors." 
Yet  in  some  tuberculous  joints,  Senn  thinks  in  those  with  most 
exuberant  granulations,  there  is  very  little  pain  or  tenderness  so 
long  as  the  joint  surfaces  are  thus  protected.  But  when  the  in- 
flammatory process  has  proceeded  so  far  as  to  threaten  abscess,  the 
pain  and  tenderness  are  very  considerable  by  day,  as  well  as  by 
night,  and  will  be  greatly  increased  by  pressure  or  attempts  at 
movement. 

Swelling. — Excepting  in  spina  ventosa  and  diffuse  osteomye- 
litis, tubercular  osteomyelitis  does  not  produce  enlargement  of  bone. 
These  are  forms  of  rarefying  osteitis  or  osteoporosis,  usually  accom- 
panied by  plastic  osteomyelitis  or  periostitis,  which  increase  the 
bulk  of  the  bone  externally.  Swelling  is  a  symptom  in  the  majority 
of  cases  of  joint  tuberculosis.  It  is  caused  by  thickening  of  the 
synovial  membrane  and  fungous  growths  from  its  surface,  or  by 
an  effusion  into  the  joint  in  diffuse  synovitis,  or  by  inflammatory 
exudate  outside  of  the  joint.  Hydrops  is  the  most  common  and 
readily  detected  symptom.  If  it  is  painless  and  recurs  after  tapping, 
it  is  characteristic.  The  penetration  of  the  capsule  by  a  tuberculous 
abscess  within  it  causes  a  diminution  of  the  swelling,  with  an 
increase  of  swelling  at  some  point  outside  the  joint.  There  is  one 
form  of  joint  tuberculosis  in  which  the  joint  is  diminished  instead 
of  swollen;  namely,  the  atrophic  synovitis  of  Volkmann.  (Senn.) 

Friction  or  crackling  sounds  in  the  swollen  joint  are  signs  of 
the  tuberous  or  dry  fungous  synovitis.  The  para-articular  swelling 
at  the  junction  of  long  bones  and  at  the  ankle  produces  a  fusiform 
swelling  that  is  quite  characteristic. 

Redness. — The  deeply  seated  and  slowly  advancing  inflamma- 
tion does  not  have  the  same  effect  upon  the  skin  as  an  acute  pyo- 
genic inflammation.  If  there  is  swelling  the  skin  is  somewliat 
stretched  and  whiter  than  normal,  with  a  few  large  blue  veins  across 
its  surface.  If  the  inflammatory  process  in  either  bone  or  joint 
advances  until  the  skin  itself  is  implicated,  it  turns  a  dark  red  or 
bluish-red  color,  and  even  after  abscess  evacuates,  the  margins  of 
the  opening  retain  this  hue. 

Fluctuation  is  present  in  hydrops  and  in  intra-articular  abscess, 
and  pseudo-fluctuation  is  present  when  the  joint  is  filled  with  fun- 
gous growths.  The  aspirating  needle  will  differentiate. 
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Atrophy  of  Muscle  and  Bone  is  a  symptom  common  to  tuber- 
culosis of  both  bones  and  joints.  Duplay  and  Cazin  reviewed  the 
whole  subject  in  an  endeavor  to  discover  which  of  the  numerous 
theories — functional  inactivity,  mechanical  stretching,  propagation 
of  inflammation  to  the  muscles,  and  vaso-motor  changes — would 
best  account  for  the  atrophy,  and  considered  them  all  insufficient. 
In  common  with  most  authors  they  agreed  with  Vulpian  that  the 
cause  is  tropho-neurotic ;  the  irritation  of  the  ends  of  the  articular 
nerves  reflect  to  the  spinal  centers,  and  from  there  upon  the  cen- 
ters of  the  muscular  nerves.  (Senn.)  This  explains  the  rapid 
development  of  the  atrophy,  the  absence  of  the  reaction  of  degen- 
eration, and  the  simple  atrophy  found  in  the  muscles. 

Flexion  with  Tonic  SpCLsm  of  the  Muscles  is  present  and  usually 
an  early  symptom  in  all  cases  of  active  tubercular  joint  disease.  It 
is  not  present  in  tubercular  hydrops  articuli.  It  is  due  to  reflex 
irritation  of  the  nerves  of  the  articular  surfaces.  It  is  pretty  gen- 
erally accepted  that  this  reflex  neurosis  has  a  great  deal  to  do  with 
the  structural  changes,  the  atrophy  of  all  the  tissues  of  and  about 
the  joint,  partial  fibrosis  of  muscle,  and  fixation  in  malposition, 
which  occur  later. 

Shortening  and  Displacements  are  among  the  symptoms  of 
joint  tuberculosis  in  its  later  stages.  Shortening,  and  sometimes 
displacement,  were  formerly  attributed  to  destruction  of  some  part 
of  the  articulation ;  and  this  may  be  the  cause  in  some  cases.  But, 
as  before  remarked,  tropho-neurotic  changes  may  be  responsible 
for  atrophy  of  the  bones  of  an  aflfected  limb,  as  well  as  of  its  other 
structures,  and  shortening  can  result  without  destruction  of  bone. 

Subluxations  and  malpositions  are  due  to  muscular  contrac- 
tions while  the  joint  is  in  partial  flexion,  rotation  or  lateral  devia- 
tion. 

Differential  Diagnosis. — Tuberculosis  of  bones  and  joints  must 
be  differentiated  from  rheumatism,  from  syphilis  and  sarcoma.  The 
acute  inflammations  of  periosteum,  bones  or  joints  are  not  so  apt 
to  be  mistaken,  as  the  onset  is  more  sudden  and  severe.  Rheuma- 
tism is  poly-articular  and  is  apt  to  be  accompanied  by  endo-  or  peri- 
carditis. With  syphilis  there  is  apt  to  be  enlargement  of  the 
lymphatics  and  other  evidences  of  luetic  taint,  and  the  trouble  yields 
under  the  therapeutic  test. 

Prognosis. — The  destructive  processes  of  tuberculosis  in  bones 
and  joints  and  the  reparative  processes  which  may  follow  are 
chronic  in  their  course,  extending  over  months  or  years,  or  some- 
times alternating  through  a  lifetime.  It  is  pretty  safe  to  assume 
that  a  child  with  bone  or  joint  tuberculosis  has  other  foci  of  the 
disease  somewhere  in  its  anatomy.  There  is  more  probability  of 
the  disease  becoming  general  in  a  child,  or  becoming  active  in  the 
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meninges  or  elsewhere.  But  if  it  does  not  prove  fatal  through  sec- 
ondary lesions,  there  is  more  hope  of  repair  of  bone  or  joint  than 
there  would  be  in  an  adult 

A  cured  case  of  bone  or  joint  tuberculosis  may  have  a  recur- 
rence,  or  one  of  the  other  foci  may  become  active  months  or  years 
after.  Eradication  by  operation  of  a  local  lesion  in  bone  or  joint 
may  not  permanently  cure  the  patient  of  tuberculosis,  but  it  may 
prevent  further  absorption  from  that  lesion.  There  is  great  danger 
of  general  infection  resulting  from  operations  upon  tuberculous  tis- 
sues. Septic  infection  of  the  tuberculous  area  adds  greatly  to  the 
danger.  Amyloid  degeneration  of  the  liver,  spleen,  kidneys,  or 
intestinal  villi  are  of  very  grave  import.  Individual  cases  differ 
so  widely  it  is  impossible  to  predict  in  the  beginning  what  will  be 
the  final  outcome  of  any  given  case.  Relief  from  pain,  reflex  spasm, 
tenderness  and  swelling,  with  improved  appetite  and  increasing 
weight,  are  all  favorable  indices. 

Treatment  of  tubercular  bone  and  joint  diseases  is  general  and 
local.  The  general  treatment  is  considered  in  the  general  Section 
on  Tuberculosis  in  a  preceding  chapter.  Rest  is  the  most  important 
of  the  agencies  for  local  treatment,  especially  of  diseases  of  joints. 
In  bone  diseases  it  does  not  give  such  evident  good  results,  except- 
ing in  spinal  caries.  Unrest  is  produced  by  three  factors — weight- 
bearing,  motion,  and  muscular  tension,  both  that  which  is  normal 
and  the  spasmodic  tension  excited  by  reflex  irritation. 

Rest  may  be  secured  by  lying  in  bed,  by  extension  and  counter 
extension,  sometimes  spoken  of  together  as  traction,  and  by  splints, 
which  are  means  of  fixation.  Splints  are  of  many  materials  and 
in  many  varieties.  They  are  applied  for  fixation;  that  is,  to  pre- 
vent motion,  and  in  some  varieties  also  to  produce  traction.  In  one 
sense  a  bed  is  a  form  of  splint.  It  limits  motion  and  prevents 
weight-bearing  and  relieves  muscular  tension.  A  carious  spine, 
or  even  the  whole  skeleton,  may  be  splinted  by  a  Bradford  frame, 
or  a  wire  gauze  cuirass,  or  by  plaster  of  Paris,  or  poro-plastic  felt, 
or  a  steel  brace;  and  the  limbs  by  plaster,  or  starch,  or  silicate  of 
soda,  or  wood,  or  steel,  et  cetera.  Traction  is  thought  by  some  to 
be  beneficial  by  pulling  apart  the  inflamed  joint  surfaces  and  so 
relieving  the  irritation.  Others  think  it  acts  as  a  means  of  fixa- 
tion. Both  are  doubtless  right.  Traction  also  relieves  muscular 
tension  and  reflex  spasm  by  tiring  out  the  irritated  muscles  at  the 
same  time  it  does  the  work  they  were  attempting  to  do — it  prevents 
motion  in  the  joint.  Traction  has  a  further  use  in  correcting  the 
faulty  position  of  an  extremity.  It  may  be  applied  by  a  weight  or 
by  the  weight  of  the  limb  itself,  or  by  the  tension  of  a  spring  or 
other  mechanical  device.  Fixation  by  splint  has  some  effect  to 
relieve  these,  but  more  slowly.    Splints  and  traction  in  one  or 
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other  form  can  either  or  both  of  them  be  used  with  the  patient 
in  bed  or  out  of  bed,  as  the  case  requires*  Weight-bearing  upon 
the  lower  extremity  can  be  removed  by  raising  the  sound  limb  and 
using  crutches,  or  by  using  a  splint  which  takes  its  bearing  at 
the  pelvis.  When  bone  or  joint  is  secured  at  rest  it  should  be  in 
its  most  natural  position  for  its  usual  function.  The  hip,  knee,  and 
ankle  should  be  in  the  position  of  walking.  The  spine  should  have 
as  near  as  may  be  its  natural  curves.  The  elbow  should  make 
nearly  a  right  angle,  so  that  the  fingers  could  reach  the  mouth. 
These  positions  will  usually  be  found  the  easiest  to  maintain.  If 
the  limb  is  held  by  muscular  or  false  ankylosis  in  some  other  posi- 
tion it  should  at  first  be  put  at  rest  in  that  position,  but  with  sub- 
sequent adjustments  should  be  gradually  brought  to  one  that  would 
be  more  useful  if  ankylosis  were  to  take  place.  Counter-irritation 
by  blisters,  setons  and  the  like  is  no  longer  recommended.  Scott's 
dressing  of  compound  mercurial  ointment  is  still  used,  and  often 
appears  beneficial.  1  believe  its  effect  is  due  rather  to  the  pressure 
than  to  the  mercury »  The  only  counter-irritant  of  marked  power  in 
joint  tuberculosis  is  the  actual  cautery  usually  applied  with  the 
Paquelin  apparatus.  This,  I  think,  is  really  useful,  especially  if  the 
joint  is  painful.  Anesthesia  is  generally  necessary  with  children, 
though  one  has  had  boys  of  eight  or  ten  who  preferred  not  to  take 
the  anesthetic  and  bore  the  rapid  application  of  the  cautery  bravely* 
The  skin  is  rendered  aseptic  and  then  touched  with  the  button  at 
white  heat  over  a  goodly  part  of  the  swelling.  The  bum  is  then 
dressed  with  iodoform  gauze,  cotton,  and  the  part  put  up  in  a 
plaster  bandage  or  other  fixation  splint. 

Injections  of  antiseptic  or  chemical  substances  have  long  been 
in  use  in  tuberculosis  of  joints*  A  great  many  drugs  and  chemicals 
have  been  employed  with  the  idea  of  destroying  the  bacteria  or 
checking  their  development  or  of  limiting  their  action  upon  the 
tissues  or  promoting  repair  of  their  ravages.  Tincture  of  iodine, 
or  the  compound  tincture  of  iodine,  carbolic  acid  two  to  three 
per  cent.,  balsam  of  Peru  in  emulsion  with  oil  of  sweet  almonds, 
1  to  4,  and  a  ,oy  per  cent,  solution  sodium  chloride*  arsenious  acid 
in  the  form  of  Fowler  s  solution,  corrosive  sublimate,  phosphate  of 
lime,  camphorated  napthol,  formalin  and  glycerine,  and  others  have 
been  used.  The  injections  are  made  either  in  the  cavity  of  the 
joint  or  deeply  in  the  tissues  near  the  boundaries  of  the  synovial 
membrane.  The  use  of  all  these,  excepting  fonnalin,  has  been  almost 
abandoned,  although  some  still  use  injections  of  iodoform  into  joint 
cavities  and  abscess  cavities,  and  a  few  use  the  chloride  of  zinc 
around  the  joint.  The  chloride  of  zinc  w^as  recommended  by  Lan- 
nelongue,  who  injected  it  into  the  periphery  of  the  lesions,  for  in- 
stance, in  four  or  five  points  around  the  joint,  or  in  tuberculosis  of 
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the  lymph  nodes.  A  ten  per  cent,  solution  is  used,  under  antiseptic 
precautions,  using  half  a  drachm  or  more  at  a  sitting.  The  injec- 
tion, never  made  superficially,  is  to  be  made  deeply,  avoiding  vessels 
and  nerve  trunks  and  not  entering  the  joint. 

After  the  operation  the  part  is  bandaged,  splinted  and  elevated. 
A  considerable  reaction  follows,  with  swelling.  This  subsides  in 
a  few  days  and  a  plaster  bandage  puts  the  joint  at  rest  The  iodo- 
form emulsion  is  injected  into  the  cavity  of  the  joint  or  tuberculous 
abscess,  the  pus  having  first  been  evacuated  with  a  trocar  and 
canula,  and  the  cavity  washed  out  with  a  3  to  5  per  cent,  solution 
of  boric  acid,  all  under  the  strictest  antiseptic  precautions.  The 
puncture  should  be  made  so  as  to  reach  the  joint  or  other  cavity 
by  the  shortest  route  possible  through  healthy  skin.  Ether  solutions 
with  iodoform  are  not  recommended.  A  10  per  cent,  emulsion  of 
iodoform  in  glycerine  or  olive  oil  is  the  best  preparation.  One  has 
usually  employed  the  glycerine  mixture  as  follows:  The  iodoform 
10  per  cent,  is  washed  in  solution  of  bichloride  of  mercury,  I  to 
2000,  the  watery  solution  decanted  and  the  iodoform  rubbed  with 
enough  alcohol  to  make  a  paste.  Seventy  per  cent,  of  glycerine, 
and  water  to  make  100  are  then  added.  The  glycerine  should  be 
boiled  previous  to  mixing.  Or  the  iodoform  in  the  proportion 
of  10  per  cent,  may  be  purified  by  mixing  with  five  per  cent,  solution 
of  carbolic  acid,  standing  forty-eight  hours,  with  occasional  shaking. 
The  carbolic  solution  is  strained  off,  and  the  iodoform  mixed  with 
the  glycerine.  Sometimes  mercuric  bichloride  i  to  2000  is  added. 
(Cheyne.)  Of  this  form  a  drachm  or  two  to  an  ounce  may  be  in- 
jected after  evacuation  and  irrigation,  at  intervals  of  one  to  two 
weeks.  The  injection  is  followed  by  swelling,  which  subsides  in  a 
few  days.  Two  or  three  injections  will  generally  show  whether 
there  is  to  be  improvement.  Improvement  will  be  shown  by 
"  diminution  of  the  contents  of  the  joint  or  abscess  at  each  tapping, 
lessening  of  the  solid  contents  of  the  fluid  and  increase  of  its  vis- 
cidity." **  Parenchymatous  and  intra-articular  medication  with  anti- 
baciUary  remedies  has  yielded  the  best  results  in  tubercular  spondy- 
litis, attended  by  abscess  formation,  and  tuberculosis  of  the  knee 
and  wrist  joints."  (Senn.) 

In  my  own  experience  the  injection  of  iodoform  emulsion  has 
appeared  more  useful  in  cold  abscess  cavities  than  in  joint  tubercu- 
losis, and  is  no  longer  used  in  joints. 

At  present  formalin  is  in  favor  for  injection  in  hydrops  articuli ; 
a  two  to  four  per  cent,  solution  in  glycerine.  It  should  never  pro- 
duce tension. 

Of  late  local  hyperemia  has  come  into  some  prominence  as  a 
therapeutic  agent  for  tuberculosis  of  bones  and  joints.  It  is  some- 
times called  the  Bier  treatment  or  the  Bicr-Klapp  method,  after 
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Prof.  Bier  of  Bonn  and  his  assistant  Klapp.  (See  Sections  on  Sep- 
ticemia and  on  Tuberculosis,  et  cetera.)  In  the  limbs  the  hyperemia 
is  induced  by  constriction.  An  elastic  woven  rubber  bandage  is  ap- 
plied around  the  limb  above  the  seat  of  the  disease.  It  need  not  be 
immediately  above  but  farther  up  if  convenient.  The  band  is  not 
applied  in  a  limited  zone,  but  rather  widely,  and  drawn  tightly 
enough  to  check  the  venous  return  somewhat,  without  interfering 
with  the  arterial  supply.  The  limb  below  the  constriction  gradually 
swells  and  becomes  reddened  and  slightly  bluish,  but  not  blue.  The 
bandage  is  left  on  for  about  an  hour  and  then  removed.  This  is 
repeated  daily.  At  no  time  should  the  application  or  its  result  be 
painful.  At  no  time  should  it  cause  coldness  or  numbness,  though 
there  may  be  slight  prickling  just  before  it  is  removed.  If  pain 
results,  the  technique  should  be  corrected.  If  with  correct  tech- 
nique there  is  pain,  the  case  is  not  suitable  for  the  method.  Extra 
warmth  may  result  from  the  proper  degree  of  hyperemia,  and  if 
it  does  it  augurs  well  for  the  result.  Cases  of  tubercular  bone  and 
joint  disease  usually  require  the  treatment  to  be  continued  for 
months,  and  it  may  be  necessary  for  a  year  or  even  more.  Occa- 
sional intermissions  of  a  week  in  the  treatment  are  found  bene- 
ficial. Joints  are  not  kept  at  rest  during  the  treatment  unless  use 
causes  pain.  If  there  is  no  pain,  patients  are  encouraged  to  use  the 
limb  moderately.  If  tuberculous  ulcers,  sinuses,  or  abscesses  are 
present  exercise  is  not  permitted.  Tuberculous  abscess  must  be 
opened,  and  the  treatment  should  not  follow  the  opening  for  a  few 
days.  Ulcers  and  sinuses  do  not  contra-indicate  the  treatment.  They 
are  benefited  by  it.  If  loose  sequestra  are  present  they  should  be 
removed ;  but  if  not  loose  they  should  not  be  disturbed.  If  a  joint 
is  markedly  hydropic  or  purulent,  or  so  disorganized  as  to  require 
resection,  treatment  by  hypermia  is  useless,  until  after  operative  in- 
terference. The  results  obtained  in  favorable  cases  are  relief  of 
pain ;  and  following  the  relief  of  pain  there  is  cessation  of  the  reflex 
muscular  spasm,  and  as  a  consequence,  the  avoidance  of  deformity 
and  the  restoration  of  mobility.  There  is  also,  it  is  claimed,  regen- 
eration of  both  soft  and  bony  tissues.  In  cases  which  show  im- 
provement the  treatment  is  continued  until  these  results  are  obtained. 

If  rest  has  been  tried  without  avail,  and  injection  and  local 
hyperemia  treatment  have  failed  to  check  the  disease,  and  in  some 
cases  which  advance  too  rapidly  to  wait  for  these  methods,  there  is 
no  choice  but  to  cut  down  upon  the  bone  or  joint  and  attempt  an 
eradication  of  the  disease.  This  is  especially  true  if  to  the  tubercular 
infection  a  pyogenic  infection  be  added,  or  if  a  tubercular  infection 
has  attacked  the  epiphyseal  line.  In  the  latter  case,  after  applying 
the  Esmarch  constrictor,  the  focus  should  be  cut  down  upon  and 
the  diseased  bone  gouged  out.    After  thoroughly  irrigating  the 
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cavity  it  should  be  swabbed  with  solution  of  zinc  chloride  I  to  15, 
irrigated  again  with  sterile  water,  the  bone  cavity  packed  with  iodo- 
form gauze,  and  the  wound  in  the  soft  part  with  sterile  gauze. 
Dressing  is  changed  once  in  48  or  60  hours,  and  allowed  to  heal  by 
granulation. 

If  the  joint  abscess  affect  only  the  synovial  membrane  it  may  be 
sufficient  to  incise  freely,  irrigate  and  drain.  If  there  be  superficial 
disease  of  the  cartilages  or  bones  upon  the  articulating  surfaces, 
erasion  or  arthrectomy  will  be  necessary.  If  the  destruction  be 
greater,  resection  may  be  the  only  resort.  Resection  should  be  re- 
served for  cases  in  which  the  disease  has  invaded  both  joint  and 
bone  or  which  cannot  be  eradicated  without  going  into  the  joint,  and 
in  which  less  radical  methods,  such  as  erasion,  are  insufficient  or 
have  been  tried  and  failed;  also  in  which  the  general  condition 
demands  relief  from  the  local  disease,  and  is  yet  sufficiently  good 
to  endure  a  severe  operation.  These  are  matters  of  judgment  upon 
each  case  individually. 

The  whole  tendency  of  practice  of  late  years,  in  dealing  with 
tubercular  bone  and  joint  disease  is  more  conservative  than  formerly. 
The  complete  removal  of  all  the  diseased  parts  about  the  joint,  in- 
cluding suppurating  old  sinuses  and  cavities,  will  sometimes  avoid 
amyloid  degeneration,  prevent  further  dissemination  of  toxines 
and  even  of  the  tubercular  disease  itself.  On  the  other  hand,  it  is 
often  very  difficult  to  remove  every  particle  of  diseased  tissue ;  and 
surgical  trauma  sometimes  leads  to  a  general  dissemination  of 
tuberculosis. 

Resection  should  always  be  avoided  if  possible  in  children,  or 
some  form  of  atypical  rather  than  typical  resection  be  employed. 
It  is  often  impossible  to  tell  before  the  joint  is  opened  whether  the 
operation  is  going  to  be  an  arthrectomy  or  an  atypical  or  typical 
resection. 

When  after  any  method  of  treatment  the  inflammation  iq  a 
joint  has  subsided,  considerable  judgment  is  necessary  in  putting 
it  to  work  again.  Simple  inflammatory  disease  may  be  dealt  with 
more  promptly  and  the  child  given  liberty  in  a  week  or  two  after 
the  trouble  has  subsided.  But  with  tubercular  inflammation  months 
rather  than  weeks  must  elapse  before  one  can  feel  sure  that  the 
trouble  will  not  return  with  use.  There  is  much  less  danger  of 
ankylosis  in  children's  joints  than  in  those  of  adults.  And  when, 
after  operation,  ankylosis  is  desired  the  bones  should  be  held  in 
position  for  months  and  sometimes  for  years  on  account  of  this 
tendency  to  form  a  joint. 

Different  Joints  Affected,  Different  Ages. — The  relative 
frequency  with  which  tuberculosis  affects  various  joints  and  the 
frequency  at  various  ages  are  shown  in  the  following  tables.  The 
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first  table  is  from  Cheyne.  The  second  table  is  from  Holt,  giving 
the  number  of  cases  of  each  form  of  joint  tuberculosis  applying 
for  treatment  at  the  Hospital  for  Ruptured  and  Crippled,  New  York, 
during  ten  years. 


First 

Second 

Third 

Fourth 

Fifth 

Decade 

Decade 

Decade 

Decade 

Decade 

Hip  

20.3 

4.8 

12.5 

29.5 

22.8 

18.2 

36.6 

6.2 

Ankle  

5.4 

5.9 

3.6 

3.3 

12.5 

...  4.6 

5-9 

8.4 

3.3 

18.7 

1.6 

4.8 

67 

9.2 

6. 

13.3 

18.7 

Wrist  

.6 

8.4 

15.8 

133 

6.2 

1.5 

4.2 

2.4 

Ribs  

1.2 

10. 

12.5 

2.6 

2.4 

2.4 

3.3 

...  6.7 

3.2 

3.6 

•  •  • 

15.2 

28. 

20. 

12.S 

Head  of  the  femur   146 

The  acetabulum    187 

The  femoral  neck   28 

The  trochanter    5 

The  femoral  shaft    5 

The  pelvis  above  the  joint   10 


381 

Of  the  146  cases  in  the  femoral  head  it  was  found  that — 


The  disease  was  primary  in  the  head  in   44  cases 

The  disease  was  secondary  in  the  head  in  48  cases 

The  question  was  undetermined  in  54  cases 

Of  the  187  cases  in  the  acetabulum — 

The  disease  was  primary  in  98  cases 

The  disease  was  secondary  in  49  cases 

The  question  was  undetermined  in  40  cases 


Spine    2,145  cases,  or  37.5  per  cent. 

Hip    1^937  cases,  or  34.0  per  cent. 

Knee    1,222  cases,  or  21.5  per  cent. 

Ankle  or  tarsus    255  cases,  or   4.5  per  cent. 

Elbow    71  cases,  or    1.2  per  cent. 

Wrist    50  cases,  or   0.9  per  cent 

Shoulder    24  cases,  or   0.4  per  cei|jt. 


Total 


5.704 


100.0 
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Tubercular  Spondylitis,  or  spinal  disease,  will  be  found 
described  in  the  Chapter  on  Diseases  of  the  Spine. 

TUBERCULAR  ARTHRITIS  OF  THE  HIP  (HIP-JOINT  DIS- 
EASE;  MORBUS  COXARIUS;  ARTICULAR  OSTITIS 
OF  THE  HIP) 

Etiology  and  Pathology. — The  general  etiological  factors  have 
already  been  discussed.  Quite  frequently  there  is  a  history  of 
trauma,  but  this  is  by  no  means  always  the  case. 

Location  of  the  primary  lesion  is  in  the  head  of  the  femur  near 
the  epiphyseal  line,  or  in  the  acetabulum,  or  in  the  synovial  mem- 
brane ;  when  the  latter,  it  is  apt  to  be  in  that  portion  of  the  mem- 
brane near  the  ligamentum  teres.  When  in  the  bone  it  is  not  invari- 
ably near  the  epiphyseal  line.  It  may  be  in  the  neck  of  the  femur. 
When  in  the  acetabulum  it  is  more  often  in  the  iliac  portion.  The 
majority  of  writers  agree  that  the  disease  most  often  begins  in  the 
acetabulum,  and  these  conclusions,  arrived  at  largely  by  post-mor- 
tems of  cases  which  went  on  to  resection  before  the  discovery  of 
the  Roentgen  ray,  have  since  been  to  a  great  degree  confirmed  by 
the  study  of  radiographs.  Konig's  statistics  are  probably  as  reli- 
able as  any  statistics ;  they  show  the  relative  frequency  of  the  point 
of  origin  as  well  as  it  could  be  judged  in  three  hundred  and  eighty- 
one  cases  which  were  severe  enough  to  go  on  to  excision. 

The  typical  disease  is  well  divided  into  three  stages.  In  the 
first  the  disease  is  in  the  bone  only,  the  joint  not  being  affected.  In 
the  second  stage  the  disease  has  penetrated  into  the  joint  and  in- 
volved its  structures  in  the  tubercular  process  and  usually  produced 
abscess.  Abscess  may  form  in  extra-articular  ostitis  and  remain 
in  proximity  to  but  outside  of  the  joint  cavity.  In  the  third  stage 
the  head  of  the  femur  and  the  ligamentum  teres  and  sometimes 
the  femoral  neck  are  absorbed  or  disintegrated,  together  with  other 
ligaments  about  the  joint,  a  portion  of  the  acetabulum,  and  often 
with  the  escape  of  the  abscess  contents  into  the  peri-articular  tissues. 

Abscesses  follow  the  line  of  least  resistance.  When  forming 
outside  of  the  joint  the  abscess  may  press  its  way  forward  and  ap- 
pear at  the  anterior  margin  of  the  tensor  vaginae  femoris,  a  very 
frequent  situation,  or  in  Scarpa's  triangle,  or  may  track  down  the 
thigh.  Abscess  may  form  within  the  joint,  and,  bursting  the  capsule, 
escape  through  the  cotyloid  notch  and  so  to  Scarpa's  triangle;  or 
may  escape  posteriorly  and  burrow  beneath  the  glutei ;  or  penetrate 
beneath  Poupart's  ligament  into  the  pelvis ;  or  burrow  beneath  the 
sheath  of  the  psoas,  and,  reversing  the  usual  course  of  psoas  abscess, 
extend  into  the  pelvis.  When  the  disease  is  located  in  the  acetab- 
ulum it  may  extend  through  and  invade  the  interior  of  the  pelvis 
and  form  abscess  in  the  iliac  fossa,  or  escaping  through  the  sacro- 


sciatic  foramen  it  may  burrow  in  the  ischiorectal  fossa.  With  disease 
in  the  acetabtihini  abscess  formed  within  the  joint  may  perforate 

the  acetabulum  and  pursue  the  same 
course  as  an  abscess  orig-inally  pelvic. 

Intra^pelvic  abscesses  from  hip* joint 
disease  have  been  known  to  discharg;e 
into  rectum  or  bladdeti  feces  and  urine 
then  penetrating  the  joint  and  discharg- 
ing" through  sinuses  upon  the  surface, 
(Marsh,) 

The  tonic  spasmodic  contraction  of 
the  muscles  abont  the  joint  pressing  the 
head  of  the  femur  against  the  upper  part 
iif  the  acetabulum  may  produce  absorp- 
tion of  that  portion  of  the  acetabulum 
pressed  upon,  allowing  the  femoral  head 
to  assume  a  position  higher  and  farther 
back  upon  the  ilium,  A  ridge  of  new 
hone  forms  a  new  upper  margin  to  this 
wandering  acetabulum/*  as  it  is  called. 
The  head  of  the  femur,  or,  the  head 
being  absorbed,  what  remains  of  the 
neck,  may  become  dislodged  from  the 
acctabuUim  onto  the  dorsum  ilii  or  an- 
teriorly ;  or  by  an  osteoplastic  repara- 
tive process  the  acetabulum  may  become 
obliterated  by  new  bone, 

Symf>toms  and  Course. — A  limp  is 
UHually  the  first  symptom.  This  may 
be  so  inconstant  that  it  excites  no  alarm 
for  a  long  time.  The  limp  is  apt  to  he 
worse  in  the  morning  and  pass  off  with 
exercise.  Sometimes  it  shows  more  with 
fatigue.  The  patient  keeps  the  liinb 
slightly  flexed  and  steps  lightly  upon  it, 
unconsciously  avoiding  movement  and 
jarring  of  the  joint,  (See  Fig,  78,) 
Late  in  the  case  the  limp  is  due  to  re* 


Fig.  7B.  First  stages  of 
MORBUS  COXAE,  left  sidc.  A 
limp  is  usually  the  tirst 
symptom.  T I1  e  patient 
keq}s  the  limb  slightly 
flexed  and  steps  lightly 
upou;  it,  iineousciously  sultan t  deformity, 
avoidmg  movement  and 
jarring  of  the  joint.  Iti 
standing  the  greater  part  of 
the  weight  is  upon  the 
sotmd  limb.  Girl  aged  5 
years* 


stage. 


Pain  may  be  an  early  symptom.  It  is 
not  severe  in  the  beginning  in  the  or- 
dinary case.  But  there  are  acute  cases 
in  which  it  is  very  severe  early.  In  other:? 
the  severe  pain  comes  in  the  second 
The  pain  may  be  referred  to  the  hip  region.   But  it  is  ver>' 
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common  and  characteristic  to  have  the  pain  located  in  or  about  the 
knee.  Pain  is  aggravated  by  movement  and  also  has  unaccountable 
exacerbations.  Pain  may  be  so  slight  that  it  is  scarcely  noticed  by 
the  child  and  difficult  to  locate,  or  so  severe  that  it  destroys  rest 
day  or  night  if  not  relieved.  Sometimes  it  can  be  elicited  by  pressure 
upon  the  joint  from  in  front.  Pain  produces  the  so-called  "  night 
cries  "  or  "  night  terrors."  This  phenomenon  when  present  usually 
occurs  as  soon  as  the  child  falls  into  a  sound  sleep.  He  cries  out 
suddenly  either  with  or  without  waking  up.  After  being  pacified  he 
becomes  quiet  for  a  time  and  again  cries  out,  and  sometimes  repeats 
this  at  intervals  throughout  the  night.  In  other  cases  after  once 
or  twice  screaming  he  sleeps  quietly.  This  symptom  is  caused  by  a 
sudden  re-contraction  of  muscles  which  during  waking  hours  have 
been  reflexly  contracted,  but  had  relaxed  their  tonicity  on  the  ap- 
proach of  sleep.  This  sudden  re-contraction  presses  the  hyper- 
sensitive surfaces  of  the  inflamed  joint  together  and  causes  pain. 

Attitude. — Early  in  the  disease  the  limb  is  abducted,  slightly 
flexed  and  rotated  outward.  This  position  is  instinctively  assumed 
because  it  affords  the  greatest  ease.  Flexion  relaxes  the  iliofemoral 
ligament,  abduction  relaxes  the  ligamentum  teres  and  the  upper 
portion  of  the  iliofemoral  ligament,  while  the  rotation  outward 
relaxes  the  inner  portion  of  the  ligament  and  the  posterior  portion 
of  the  capsule.  Later  in  the  disease,  and  especially  if  there  has  been 
some  destruction  of  the  head  of  the  femur  or  the  acetabulum,  or  at 
least  of  the  capsule,  the  position  of  the  limb  is  changed,  being  ad- 
ducted,  flexed  and  rotated  inward. 

These  attitudes  of  the  diseased  limb  occasion,  as  Howard  Marsh 
so  well  described,  certain  compensatory  positions.  (See  Figs.  79, 
80,  81,  82.)  With  the  limb  held  stiffly  abducted,  flexed  and  rotated, 
in  order  to  bring  legs  parallel  for  walking,  the  patient  is  obliged  to 
move  the  sound  limb  toward  the  abducted  diseased  one,  and  then 
to  stand  erect  he  must  tilt  his  pelvis  laterally.  To  bring  the  flexed 
thigh  to  the  perpendicular  he  arches  his  lumbar  spine  into  lordosis. 
This  change  incidentally  produces  an  apparent  lengthening  of  the 
diseased  limb,  which  is  discovered  to  be  only  apparent  and  not  real 
on  observing  the  position  of  the  pelvis. 

If  the  limb  is  held  stiffly  in  adduction  the  compensatory  move- 
ment is  reversed.  The  affected  side  is  raised,  the  lumbar  spine  is  con- 
cave on  the  diseased  side  and  there  is  apparent  shortening.  Actual 
lengthening  is  practically  unknown  and  actual  shortening  occurs  only 
later  in  the  disease  when  there  has  been  bony  loss  of  head  of  femur 
or  of  a  portion  of  the  acetabulum.  Whether  there  is  true  or  only 
apparent  shortening,  may  be  proven  by  the  application  of  Nelaton's 
or  of  Bryant's  test  lines.  Xelaton\s  line  is  drawn  from  the  anterior 
superior  spine  of  the  ilium  to  the  most  prominent  part  of  the  tuber 
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trochanter  will  touch  but  not  go  above  this  line. 
Iniwn  horizontally  outward  from  the  iliac  spines. 
tt.'t\Nci.]i  tiu  ]  rejection  of  this  line  vertically  to  the 
pared  on  the  two  sides. 

uscular  rigidity  is  the  most  reliable  symptom  of 


fpE    Fig.  8o.  Diagram  illustrating  tilt- 

IK  ill9lfC'  ING  OF  THE  PELVIS  WHEN  ABDUCTED 

annot  be  brought  limb  is  brought  down;  with  ap- 
fellow  without  parent  lengthening  of  the  diseased 
After  Mwfali.  limb,  and  curvature  of  the  spine. 

After  Marsh. 


M    iLLusnuTiKG    Fig.  82.   Diagram  illustrating  the 


nXED  IN  ADDDC- 

Hie  limbs  parallel 
t  the  polvis  nmst 
or  Marsh. 


tilting   of  THE   PELVIS  NECESSARY 

FOR  WALKING  if  a  limb  is  fixed  in 
adduction.  The  result  is  apparent 
shortening  of  the  diseased  side  and 
corresponding  curvature  of  the 
spine.    After  Marsh. 


The  reflex  muscular  spasm  so  often  referred  to 
t  disease  is  almost  invariably  present  in  morbus 
ircumstances  excepting  during  anesthesia,  or  after 
Kd  by  treatment  by  enforced  rest  of  the  joint.  In 
bruugln  hi  a  stage  so  early  that  only  slight  limp 
1>  bqUi  are  present,  a  degree  of  rigidity  can  be 
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detected.  The  patient  should  be  stripped  and  laid  horizontally  on 
the  back  upon  a  table.  All  manipulations  of  the  joint  should  be  very 
gentle,  lest  the  muscles  become  irritated  and  the  patient  also 
excited,  and  nothing  can  be  made  of  the  examination.  The  patient's 
confidence  should  be  gained  by  gentle  handling,  rotation,  flexion 
and  extension  of  the  sound  side  first.  Then  rotation  of  the  suspected 
limb  should  be  tried  before  the  other  motions,  by  rolling  it  slightly 
back  and  forth  under  the  outstretched  hand  upon  the  table.  If 
there  is  no  inflammation  the  limb  rolls  freely.  The  leg  is  then 
grasped  just  below  the  knee  and  fully  flexed  and  extended.  If 
when  tl^e  limb  is  fully  extended  with  the  knee  flat  upon  the  table 
the  lumbar  spine  is  found  to  be  arched  up  from  the  surface  of  the 
table  it  is  demonstrated  that  the  pelvis  has  moved  with  the  thigh. 
If  now  the  limb  be  raised  until  the  lumbar  spine  lies  straight  upon 
the  table  the  position  of  the  limb  shows  the  degree  of  the  flexion 
of  the  thigh  upon  the  pelvis.  The  patient  is  now  laid  straight  with 
heels  together  and  it  is  observed  whether  the  pelvis  is  tilted  later- 
ally or  is  at  right  angles  with  the  spine.  If  the  pelvis  is  oblique  and 
the  crest  of  ilium  on  the  suspected  side  is  too  high,  it  shows  the 
limb  is  in  adduction ;  and  the  degree  of  the  adduction  can  be  found 
by  moving  the  limb  inward  until  the  iliac  crests  are  at  right  angles 
with  the  spine.  It  is  at  this  stage  that  one  frequently  finds  the 
patient  instinctively  making  extension  upon  the  diseased  limb  by 
placing  the  sound  foot  upon  the  other  and  pushing  down;  or  by 
hooking  the  foot  of  the  affected  limb  around  the  bedstead ;  or  fixing 
the  thigh  by  holding  it  in  the  hands.  If,  however,  the  pelvic  crest  is 
too  low  on  the  suspected  side  it  proves  the  limb  is  fixed  in  abduction, 
and  by  moving  it  from  its  fellow  the  degree  of  the  abduction  will 
be  seen  when  the  pelvis  comes  to  right  angles  with  the  axis  of  the 
spine.  Rotation  can  also  be  tested  by  gently  grasping  the  leg  below 
the  knee,  half  flexing  it  and  rotating  the  thigh  to  the  limit  of  its 
natural  range,  the  other  hand  being  placed  up  the  iliac  crest.  With 
a  healthy  joint  the  femoral  head  rolls  freely  in  the  acetabulum.  The 
method  of  testing  rotation  by  rolling  the  limb  on  the  table  is  more 
delicate  and  should  be  used  first.  The  degree  of  fixed  flexion  can 
also  be  tested  by  flexing  the  sound  thigh  firmly  upon  the  abdomen, 
and  by  this  means  holding  the  lumbar  spine  down  upon  the  table, 
while  the  suspected  limb  is  extended.  In  testing  for  rigidity  each 
movement  should  be  carried  to  its  extreme  range,  for  oftentimes  it 
is  only  as  the  limit  is  approached  that  any  restriction  is  evident. 

Swelling. — Swelling  should  be  examined  for  by  palpation  and 
may  be  detected  in  front  of  the  joint  or  behind  the  trochanter.  There 
may  be  very  slight  thickening  or  decided  brawny  swelling  all  about 
the  joint.  Usually  swelling  that  can  be  detected  is  evidence  of  ad» 
Viuiced  disuse. 
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Tenderness  may  sometimes  be  elicited  by  pressure,  but  should 
not  be  tested  for  early  in  the  examination  lest  fear  be  excited.  Jar- 
ring the  joint  by  striking  on  the  heel  is  of  no  practical  value. 

Atrophy, — Muscular  atrophy  is  a  very  constant  symptom,  and, 
after  rigidity,  the  most  unmistakable.  It  is  most  easily  seen  in  the 
flattening  of  the  gluteal  and  upper  thigh  muscles,  with  consequent 
partial  eflfacement  of  the  gluteal  fold,  or  the  fold  may  appear  single 
instead  of  double.  It  can  also  be  detected  by  grasping  the  thighs  and 
observing  the  flabbiness  of  the  wasted  one ;  and  by  spanning  its  cir- 
cumference with  the  fingers  and  thumb;  or  by  comparative  meas- 
urements with  a  tape-measure  of  the  circumference  of  the  two  thighs 
at  corresponding  points. 

Shortening, — An  advanced  case  coming  for  examination  may 
show  marked  adduction,  with  actual  shortening,  the  acetabulum 
having  traveled  upward  upon  the  ilium,  or  more  perceptibly  the 
head  and  neck  of  the  femur  having  been  disintegrated  or  absorbed. 
In  such  a  case  abscesses  may  be  found  about  the  joint,  or  sinuses 
which  have  discharged  abscesses,  or  the  scars  resulting  from  such 
sinuses  if  they  have  healed. 

Abscess, — Abscess  may  be  found  in  a  case  only  a  few  weeks 
advanced ;  but  usually  abscess  does  not  develop  for  several  months 
after  the  onset.  Abscess  is  much  more  apt  to  occur  in  cases  which 
have  not  been  treated  or  have  been  unskillfuUy  treated;  and  yet 
they  will  occur  in  some  cases  in  spite  of  the  most  prompt  and  skill- 
ful treatment.  If  an  abscess  is  small  and  deeply  seated  it  may  be 
difficult  to  find,  or  to  distinguish  from  brawny  swelling;  but  an 
abscess  of  any  size  or  not  in  the  depths  about  the  joint  may  be 
readily  detected  on  palpation  as  a  circumscribed  swelling  which 
fluctuates.  Tuberculous  abscess  is  generally  a  "  cold  abscess  "  com- 
ing with  very  little  warning  of  its  approach.  There  may  be  tender- 
ness on  pressure  as  well  as  swelling  and  fluctuation  at  a  definite 
point.  But  occasionally  abscess  of  hip  disease  comes  acutely,  or  is 
heralded  by  increase  of  the  pain  on  movement,  by  elevated  temper- 
ature, and  by  night  terrors  which  subside  as  soon  as  the  abscess  has 
pointed  and  discharged.  In  examining  for  abscess  and  for  aceta- 
bulum disease  digital  exploration  per  rectum  should  never  be  omitted. 

Amyloid  Disease, — In  examining  any  case  in  which  suppura- 
tion is  or  has  been  present,  enlargement  of  the  liver  or  spleen  and 
albuminuria  should  always  be  looked  for.  While  rare  without 
long  and  exhausting  suppuration,  it  may  occur  sooner  than  ex- 
pected; while  in  other  cases  when  the  history  would  lead  one  to 
anticipate  it  no  such  degeneration  takes  place. 

The  typical  symptoms  are  a  pale,  waxy  skin,  emaciation,  with 
enlarged  liver  and  spleen,  and  albuminous  urine  having  normal  or 
Ipw  specific  gravity.   Later  there  is  generj^l  anj^sarca  beginning  in 
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the  eyelids  in  the  morning.  Sometimes  diarrhea,  which  it  is  often 
impossible  and  indeed  dangerous  to  stop,  and  sometimes  nausea, 
dizziness  and  other  evidences  of  uremic  poisoning. 

Diagnosis  is  usually  made  readily  enough  if  one  has  a  clear 
idea  of  the  symptomatology  and  of  the  methods  of  examination. 
Yet  there  are  conditions  under  which  it  is  difficult  to  demonstrate 
and  a  few  other  diseases  which  may  simulate  this  disease  or  present 
some  of  its  symptoms.  In  incipient  cases  the  symptoms  may  be  very 
slight  or  inconstant.  The  pain  may  be  present  only  occasionally; 
the  lameness  evanescent ;  the  muscular  spasm  may  be  confused  with 
voluntary  movements ;  the  thickening  over  the  joint  so  slight  as  to 
be  scarcely  distinguishable  in  a  fat  child.  Pain  referred  to  the 
knee  while  no  tenderness  or  impairment  of  the  knee  can  be  dis- 
covered is  always  mentioned  as  a  symptom  of  hip  disease,  and  yet 
similar  pain  may  be  produced  by  sacro-iliac  disease,  caries  of  the 
lumbar  spine,  or  pelvic  abscess  independent  of  any  joint  disease. 
It  has  been  stated  that  muscular  rigidity  is  the  most  constant  and 
reliable  symptom  of  hip-joint  disease,  and  this  is  true.  Yet  flexion 
and  extension  may  be  interfered  with  in  disease  about  the  upper 
end  of  the  femur  which  does  not  approach  the  joint ;  or  extension 
may  be  limited  in  psoas  or  pelvic  abscess  from  spinal  caries,  or 
appendicitis ;  flexion  may  be  checked  by  gluteal  abscess,  or  inflam- 
mation from  causes  independent  of  the  joint. 

There  should  be  no  difficulty  in  excluding  congenital  disloca- 
tion of  the  hip  notwithstanding  the  deformity. 

Acute  inflammations  are  excluded  by  their  acuteness  although 
otherwise  the  symptoms  are  similar.  All  the  acute  infections  of 
bone  or  joint  should  be  borne  in  mind  and  excluded  before  the  diag- 
nosis of  tubercular  coxitis  is  decided  upon. 

Sacro-iliac  disease  has  no  symptom  in  common  but  the  limp 
tmless  abscess  occur.  The  location  of  the  disease  can  be  found  if 
sought  for. 

Simple  inflammation  from  slight  injury  of  or  about  the  joint 
may  subside  and  merge  into  a  tubercular  inflammation. 

Hysterical  joint  disease  is  very  uncommon;  but  when  it  does 
occur  the  pain  complained  of  is  quite  severe,  can  be  elicited  by 
slight  touches  as  well  as  firmer  pressure,  and  the  muscular  rigidity 
is  lacking  when  the  patient's  attention  is  diverted. 

A  difficult  class  of  cases  to  form  an  opinion  upon  are  those 
which  first  present  themselves  after  having  had  some  treatment 
resulting  in  a  disappearance  of  the  symptoms — whether  only  tem- 
porarily or  permanently  it  is  impossible  to  say. 

It  is  only  in  very  exceptional  cases  that  anesthesia  is  of  any 
advantage  in  examination.  For  instance,  an  advanced  case  was  sent 
tQ  me  with  a  diagnosis  of  bony  ankylosis.  I  considered  the  fixation 
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sciilar  contraction;  and  anesthesia  readily  made  the 
One  should  be  extremely  careful  of  manipulations 
ia,    Tile  guardian  muscles  being  relaxed,  damage 

a  suspicious  history  of  occasional  lameness  or  pain, 
2L^liL  [v^triction  of  freedom  of  one  of  the  movements 
not  enough  to  make  a  positive  diagnosis,  it  is  still  not 
c^se^^  not  incipient  hip-joint  disease.  Such  a  case 
under  observation. 

The  mortality  from  hip-joint  disease  directly  is 
cent-    The  mortality  from  all  causes  directly  or  .in- 
le  to  the  disease  or  to  the  tuberculosis  which  produced 
veniy-five  per  cent.  The  causes  of  death  are  exhaus- 
Mit;i2d  suppuration  with  or  without  amyloid  disease, 
myitis,  general  tuberculosis  or  phthisis.  Ultimate 
limb  cannot  be  certainly  promised  in  any  case.  The 
n^t  will  surely  require  one  year  and  may  take  two 
r  more.  Complete  recovery  of  the  limb  is  possible  if 
it  is  instituted  early  and  thoroughly  carried  out.  In 
recovery  is  practically  complete,  as  only  slight  lame- 
m  a  Kt43c  shortening  or  a  trifling  stiffness  of  the  joint 
compensated  by  increased  mobility  of  the  pelvis  and 
ill  the  joint  without  lameness  may  possibly  occur 
HI  ratio  11  in  the  joint.   But  this  is  not  to  be  expected, 
to  have  shortening  and  limitation  of  motion  after 
d  ffiesftortcning  may  amount  to  a  fraction  of  an  inch 
cs.    Ankylosis  may  vary  from  a  slight  limitation  of 
lotions  to  complete  ankylosis.    On  the  other  hand, 
shortening  may  result  without  suppuration,  from 
epiphyseal  line  of  growth,  and  shortening  from  this 
rease  tile  lameness  with  growth  of  the  other  limb, 
vhy  does  not  entirely  disappear. 
— The  treatment  of  hip-joint  disease,  is  constitutional 
*  constitutional  treatment  is  that  of  tuberculosis  and 
sscd  elsewhere.    Local  treatment  is  mechanical  or 
was  stated  in  the  general  discussion,  the  first  great 
f  tri.'ntmcnt  of  joint  diseases  is  rest.    It  remains  to 
t  means  for  securing  rest  to  this  joint.    As  to  the 
1  traction  and  fixation,  there  are  many  diflering 
^  v.  n  aware  that  cases  have  done  well  with  traction 
iicthods  and  also  with  fixation  alone;  but  after 
;in>  and  methods  in  my  own  cjises  and  observing 
iher  men's  cases  my  preference  is  for  traction  at  the 
he  tr^tment.    In  the  typical  case,  with  pain  and 
I  file  patient  will  be  made  comfortable,  the  tonic 
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contraction  of  the  muscles  subdued,  the  inflammation  controlled 
more  promptly  and  efficiently  by  traction  than  by  any  other  method 
of  treatment.  And  the  traction  at  this  stage  is  best  applied  with  the 
patient  horizontally  in  bed,  by  means  of  the  weight  and  pulley, 
usually  described  as  Buck's  extension. 

Traction  applied  in  this  manner,  besides  securing  rest,  and  re- 
lieving pain  and  muscular  tension,  at  the  same  time  and  by  the  same 
means  overcomes  deformity.  I  believe,  too,  the  rest  in  bed  is  of 
advantage  at  this  stage  just  as  it  is  to  any  tubercular  patient  who 
is  carrying  an  elevated  temperature  and  losing  weight.  This  is  a 
point  not  always  considered  in  this  light,  yet  it  does  present  an  addi- 
tional advantage,  not  merely  in  traction,  but  in  traction  applied  in 
this  manner.  The  room  the  patient  is  to  occupy  should  be  the  bright- 
est and  airiest  in  the  house.  The  bed  should  be,  if  possible,  one  that 
can  be  moved  into  the  sunshine  by  the  window  or  carried  out  of 
doors  in  warm  weather.  The  mattress  should  be  firm  and  level  and 
the  springs  sufficiently  strong  to  remain  level  with  the  patient  in 
bed,  or  should  be  stiffened  with  a  board  or  slats  to  prevent  sagging. 
The  pillow,  if  any  is  used,  should  be  small.  Every  surgeon  is 
familiar  with  Buck's  extension  applied  with  a  strip  of  adhesive  plas- 
ter two  or  three  inches  wide  at  each  side  of  the  thigh,  meeting  at  a 
spreader  a  few  inches  beneath  the  foot,  and  connected  with  a  cord 
running  over  a  pulley  to  a  weight  that  hangs  down  at  the  foot  of 
the  bed.  Before  applying  the  adhesive  plaster  the  skin  should  be 
carefully  washed  with  soap,  followed  by  antiseptic  solution  as  if 
preparing  for  operation,  and  the  plaster  passed  over  an  alcohol 
flame.  If  the  plaster  is  thus  carefully  applied  it  can  be  kept  on 
several  months  without  irritating  the  skin.  The  adhesive  strap 
should  begin  well  up  on  the  thigh,  but  the  strapping  below  the  knee 
should  be  lined  with  a  strap  equally  wide  with  its  non-adhesive  side 
next  to  the  surface  of  the  leg,  so  that  traction  is  made  only  on  the 
thigh  and  not  on  the  ligaments  of  the  knee  joint.  The  spreader 
below  the  foot  should  be  wide  enough  to  prevent  the  straps  from 
pressing  on  the  maleoli.  A  roller  bandage  should  be  applied  over 
the  adhesive  straps  from  the  ankle  to  the  perineum,  and  it  is  well 
to  have  the  turns  of  the  roller  basted  together  or  to  run  a  few  strips 
of  adhesive  lengthwise  of  the  limb,  or  a  coating  of  soluble  glass,  to 
prevent  slipping  of  the  spiral  turns.  The  pulley  fastened  to  the  foot 
of  the  bed  should  be  at  such  a  height  and  at  such  an  angle  that  the 
traction  is  applied,  for  the  time  being,  in  the  direction  of  the  long 
axis  of  the  limb  in  the  attitude  which  it  has  assumed  as  a  result  of 
the  disease.  If  this  position  raises  the  limb  from  the  mattress  it 
must  be  comfortably  blocked  up  with  an  inclined  plane. 

The  weight  should  not  be  hung  upon  the  cord  for  some  hours 
after  the  plaster  straps  are  applied,  so  that  they  have  become 


Surgical  diseases  of  children 

The  rule  often  given  for  approximating  the  cor- 
jie  pound  for  each  year  of  the  child's  age,  but  this 
Increases  too  rapidly.   It  is  scarcely  ever  necessary 
lihuvL  three  or  four  pounds  for  a  child  under  ten 
'  he^vy  a  weight  will  actually  increase  pairf  and  mus- 
Jrid  46  harm  by  stretching  ligamentous  structures. 

n  1  exercised  in  a  direction  other  than  the  proper 
Lf  Uiision  and  irritation  are  increased.   It  is  often 
|e  weight  tend  to  draw  the  patient  to  the  foot  of  the 
lie  be^  should  be  raised  a  few  inches  from  the  floor 
]it  0f  ft\e  patient's  body  acts  as  a  ccmnter-extension. 

try  when  the  weight  is  not  excessive.  The 
u  .should  be  carefully  graduated  to  the  muscular 
sion.   It  is  not  intended  by  the  weight  to  at  once 
esistajice  of  the  spasmodically  contracted  muscles, 
insion  of  a  light  weight  will  ultimately  overcome 
the  relief  afforded  the  inflamed  joint  by 
join  irritation  removes  the  reflex  stimulation  which 
|iodic  muscular  action  and  they  relax.   As  they  do 
tirfaces  are  more  and  more  separated  and  the  relief 
ftrfi  surprising  how  soon  the  effect  begins  to  be 
in  a  few  hours  some  relief  is  experienced, 
,  s  the  patient,  w^ho  before  was  fretful  through  the 
scr^ming  at  intervals  at  night,  is  comfortable 
and  sleeping  quietly  at  night.   Appetite  begins  to 
r  to  subside.    In  a  few  days  the  surgeon  will  test 
hy  releasiing  the  weight  from  the  limb  for  a  few 
takes  the  cord  in  his  hand  and  attempts  to  bring 
|a  the  axis  of  the  spine.  It  may  be  that  the  position 
a  few  inches  both  as  regards  the  flexion  and  the 
action  as  the  case  may  be.  But  while  he  lowers  the 
]]:  Iimibar  spine  begins  to  arch  up  from  the  bed  the 
]  the  correction  of  flexion;  and  while  moving  the 
-'"•nn  as  the  pelvis  begins  to  tilt,  the  movement 
irther,  but  the  pulley  moved  as  necessary  to 
J  the  long  axis  of  the  limb  in  this  improved  position, 
lustment  is  required  once  in  a  few  days,  and  in  a 
litTib  may  be  quite  horizontal  upon  the  bed  and 
spine. 

Iry  with  many  children  on  putting  them  to  bed  for 

lieans  to  keep  them  quiet  in  the  horizontal  position. 

ply  that  it  is  necessary  to  apply  a  long  splint  on  the 
axilla  to  ankle.  And  often  it  is  necessary  to  pin 
mattress.    By  rubber  sheet  and  draw-sheet  under- 

Irc^er  attention,  even  young  and  unruly  children  can 
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be  kept  quiet  upon  the  back,  and  no  fear  of  bed-sores.  Bed-sores  in 
a  child  under  any  ordinary  conditions  are  a  disgrace  to  the  nurse. 
After  a  few  days  of  enforced  quiet  the  child  becomes  accustomed  to 
lying  still  and  will  quietly  maintain  the  horizontal  position,  until  he 
improves,  when  he  becomes  playful  and  the  restraining  jacket  or 
chest-band  is  again  required  if  the  recumbent  treatment  is  to  be  pur- 
sued.   About  this  time,  in  a  case  which  is  doing  well,  the  question 


Figs.  83  and  84.   Thomas'  hip  spunt. 

must  be  decided  whether  the  patient  is  to  continue  in  bed  or  be  fur- 
nished with  apparatus  for  ambulant  treatment  so  that  he  can  go  out 
of  doors.  Pain  has  been  relieved,  the  muscular  tension  is  gone,  the 
deformity  has  been  overcome,  and  he  has  gained  weight.  It  is  en- 
tirely feasible  to  keep  him  in  bed  for  a  year  or  more  without  detri- 
ment to  his  general  health,  without  bed-sores  or  any  local  mischief 
as  a  consequence,  and  with  the  best  possible  result  to  the  joint. 
But  there  are  means  by  which  treatment  can  be  continued  and  the 
patient  allowed  to  go  about.  These  means  aim  to  employ  traction 
or  fixation  or  both.  One  of  the  best  as  well  as  simplest  of  applications 
and  cheapest  is  the  plaster  of  Paris  splint.  Some  surgeons  apply 
it  as  a  spica  of  the  thigh  and  pelvis.  Some  would  have  us  include 
the  leg  and  thorax.  Usually  it  is  sufficient  to  begin  just  above  the 
knee  and  extend  the  bandage  an  equal  distance  above  the  hip  joint. 


\ 
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1  nu  n  i  on  in  the  hip.    Some  children  are  so  short 
a  pinu  which  aims  to  go  no  higher  than  the  pelvic 
Ion  ii;i;ht  docs  not  control  motion  in  the  hip  joint, 
if'plietl  over  either  a  seamless  knitted  garment  or 
aiid  is  strengthened  with  small  strips  of  wood 
sKcl  placed  vertically  in  front  of  the  groin.  A  sim- 
^  tlie  proper  curve  strengthens  the  splint  behind,  but 
1  with  by  taking  care  to  close  the  opening  apt  to  be 
ng  of  the  turns  of  the  bandage  on  the  buttock.  The 
t  vatcd  by  a  shoe  with  sole  and  heel  from  2j  to  3i 
]  the  ]>atient  walks  with  crutches,  carrying  the  foot 
side  entirely  free  from  the  floor.    Patients  under 
cannot  be  trusted  with  crutches.    Boys  take  to 
more  readily  than  girls.   Splints  of  leather  or  pora- 
le  same  size  and  shape  as  the  plaster  splint  can  be 
iction.   The  best  w^y  to  model  such  a  splint  is  to  cut 
er  splint,  make  a  cast  by  filling  it  with  plaster,  and 
led  leather  or  felt  to  the  plaster  model,  bandaging 
Or  Icntlier  may  be  cut  to  shape  from  a  paper  pat- 
cmI*!  water,  applied  to  the  patient  and  allowed  to 
l\k  must  be  softened  in  hot  water  and  is  sticky 
e  when  wet.    When  made  over  a  plaster  model  a 
ry  satisfactory.    Leather  and  felt  splints  are  made 
fcrably  to  lace  on.   The  Thomas  hip  splint  is  very 
and  and  also  much  used  in  this  country.  (See  Figs. 

of  a  I>ar  of  iron  or  steel  shaped  to  fit  the  back  and 
c  nf  tilt  limb,  from  ju.st  below^  the  scapula  to  the 
■u  kg:,  with  a  cross-bar  at  the  top  having  strap  and 
arnuTid  the  thorax,  one  at  the  lower  end  around 
e  at  the  upper  part  of  the  thigh.    Also  supporting 
shoiilflcrs.   I  cannot  agree  WMth  those  who  consider 
int  chunsy  and  inefficient,  having  often  used  it  with 
n.   It  should  be  shaped  to  fit  the  patient.  A  pattern 
ing  a  strip  of  lead  or  coj^per  upon  the  patient's  back 
g  the  metal  to  fit  the  surface,  laying  the  metal  strip 
lid  tracpg  the  outline  with  the  measurements  for 
d  the  iiiEcumference  and  position  of  the  bands.  This 
111  for  ^rc  instrument  maker  which  should  insure  a 
bandage  over  the  splint  at  waist  and  thigh  are 
I  have  sometimes  had  the  splint  made  with  a  pelvic 
d  leather  to  go  just  below  the  iliac  crests,  and  an 
(L  Ridlon's  modification  is  another  form.   (See  Fig. 
igh-§<jlt^  shoe  upon  the  sound  side  and  crutches  the 
->ut, 

,  leaftcf,.  felt  and  similar  hip  splints,  and  the  Thomas 
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splint  secure  fixation  without  any  attempt  at  traction.  In  some  cases 
as  soon  as  traction  is  removed  the  sensitiveness  about  the  joint  and 
the  muscular  spasm  begin  to  return  and  the  patient 
must  at  once  be  returned  to  bed  with  the  weight 
and  pulley  or  be  provided  with  an  ambulant 
brace  that  applies  traction.  Of  this  type  of  splint 
there  are  several  varieties  and  each  has  modifica- 
tions; but  a  generally  acceptable  kind  is  Taylor's 
long  hip  splint.  It  consists  of  a  steel  pelvic  band 
to  which  is  attached  a  long  bar  which  extends 
down  the  outer  side  of  the  limb  to  a  point  some 
inches  below  the  foot,  where  it  bends  inward  at 
right  angles  and  has  a  rubber-covered  plate  which 
rests  on  the  floor.  To  the  pelvic  band  are  at- 
tached two  perineal  straps  which  support  the  pa- 
tient when  he  steps  upon  the  splint,  his  foot  not 
reaching  the  ground.  To  the  foot-piece  are  at- 
tached two  straps,  one  for  each  side  of  the  leg. 
These  are  to  be  fastened  into  buckles  which  are 
to  be  attached  by  long  strips  of  adhesive  plaster 
to  the  limb  as  would  be  done  with  Buck's  exten- 
sion. The  side-bar  is  made  with  a  ratchet  and 
key  by  which  the 
bar  can  be  length- 
ened or  shortened. 
A  cheaper  splint 
upon  the  same  prin- 
ciple is  shown  in 
Fig.  86.  To  put  on 
the  splint  or  brace, 
the  patient  should 
lie  upon  his  back  while  the  adhesive 
straps  are  applied,  one  at  each  side  of 
the  limb,  a  buckle  being  strongly  at- 
tached to  each  strap  at  its  lower  end 
just  above  the  maleolus,  and  held  in 
place  by  a  spiral  roller,  the  bandage 
being  held  from  slipping  down  by 
strips  of  adhesive  plaster.  A  shoe  and 
stocking  are  worn,  the  stocking  having 
openings  through  which  the  buckles 
project.  The  pelvic  hand  of  the  splint  is 
buckled  in  position,  the  perineal  bands 
are  drawn  just  tight  enough  to  keep 
the  pelvic  band  below  the  iliac  crests 
and  above  the  trochanters.  The  foot  straps  arc  buckled  into  the  side 


Fig.  85. 

Ridlon's 
modification 
OF  Thomas' 

HIP  SPLINT. 

Combines  the 
Thomas  knee  and 
hip  splints. 


Fig.  86. 

SPLINT. 

same  as 
cheaper. 


Hospital  long 
Practically  the 
Taylor's,  but 
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straps  of  adhesive  which  draw  upon  the  limb,  and  the  brace  is 
lengthened  until  the  side  straps  making  extension  and  the  perineal 
bands  counter-extension  are  just  sufficiently  taut  to  secure  proper 
traction.  When  this  is  done  the  foot-piece  should  be  several  indies 
below  the  sole  of  the  shoe,  far  enough  to  make  it  impossible  for 


Fig.  87.  Phelps'  hip  crutch  akd    Fig.   88.     Ridlok's   tractioh  k0 
fixation  splint.  splint, 

the  foot  to  bear  any  weight.  It  may  be  said  of  this  method  of 
traction,  as  of  the  weight  and  pulley,  that  it  is  not  so  much  the 
amount  of  the  traction  as  it  is  its  constancy  that  overcomes  the 
muscular  spasm  and  secures  rest  for  the  joint.  With  a  raised  sole 
on  the  sound  foot  and  a  pair  of  crutches  the  patient  goes  about  com- 
fortably and  safely. 

The  Phelps  hip  splint  is  an  ingenious  and  excellent  apparatus; 
but  is  more  expensive,  harder  to  ht,  and  requires  greater  nicety  of 
adjustment  during  treatment.  It  consists  of  a  pelvic  metal  band 
from  the  outer  side  of  which,  sloping  inward  and  dawQveard,  a  band 
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encircles  the  affected  thigh.  From  the  inner  side  of  the  latter  band, 
at  the  perineum,  a  side-bar  descends  to  the  foot-piece  which  extends 
below  the  foot  and  is  attached  to  the  limb,  as  with  the  Taylor  brace. 
But  the  Phelps  brace  has  two  additional  features,  an  upright,  which 
rests  upon  the  pelvic  band  and  extends  upward  to  a  band  encircling 
the  chest  like  a  Thomas  splint,  and  an  arm,  which  extends  downward 
from  the  pelvic  band  on  the  same  side  to  a  thigh  band.  This  arm  is 
so  jointed  to  the  pelvic  band  that  the  thigh  band  encircling  the  upper 
portion  of  the  thigh  can  be  drawn  away  from  the  median  line,  by 
this  lateral  traction  pulling  the  head  of  the  femur  away  from  the 
acetabulum.  (See  Fig.  87.)  There  are  other  splints  designed  to  ac- 
complish the  same  thing  either  by  pulling  or  pushing  laterally  upon 
the  femur.  But  while  they  are  correct  in  principle  they  have  been 
found  not  only  difficult  of  application  but  unnecessary  in  practice. 
Ridlon's  traction  hip  splint  secures  efficient  fixation  and  traction. 
(See  Fig.  88.) 

These  methods  and  means  of  traction  with  ambulant  splints 
constitute  what  is  sometimes  called  "  the  American  plan,"  having 
been  devised  and  perfected  and  advocated  by  such  American  sur- 
geons as  Davis,  Sayre,  Taylor,  Gibney,  Bradford,  and  Shaffer.  When 
a  patient  first  begins  to  wear  a  brace  some  difficulty  may  be  ex- 
perienced in  preventing  chafing  of  the  skin.  But  by  cleanliness  and 
care,  free  use  of  astringent  washes  and  drying  powders  and  frequent 
changing  of  the  temporary  coverings  of  the  perineal  straps,  the  skin 
will  become  tolerant  and  easily  managed. 

The  question  will  arise  as  to  when  the  treatment  may  be  dis- 
continued. No  promise  should  be  made  by  the  surgeon  as  to  a 
definite  time.  As  before  stated,  treatment  will  probably  require  one 
year  and  maybe  two  or  more.  Quite  frequently  a  year  and  a  half 
has  completed  the  cure.  Occasionally  a  patient  is  apparently  well 
in  nine  months.  Owing  to  the  persistent  nature  of  the  disease  and 
the  liability  of  recurrence,  the  apparatus  should  not  be  laid  aside 
until  from  three  to  six  months  after  all  pain,  tenderness  and  mus- 
cular spasm  have  disappeared  from  the  limb.  Then  its  use  should 
only  gradually  be  discontinued  by  leaving  it  off  a  part  of  the  day, 
then  all  day,  then  also  at  night ;  the  high  sole  on  the  sound  side  and 
the  crutches  being  still  retained.  At  any  sign  of  a  return  of  symp- 
toms treatment  must  be  resumed.  If  all  goes  well  the  limb  may 
very  cautiously  and  gradually  be  put  to  use. 

Treatment  of  Abscesses, — Abscesses  and  their  situation  have 
been  described  in  the  general  discussion,  and  their  treatment  alluded 
to  under  the  heading  of  iodoform  injections  and  the  Bier  treat- 
ment. Great  discrepancy  of  opinion  and  practice  as  to  the  treat- 
ment of  abscesses  in  hip-joint  disease  has  prevailed,  some  advocat- 
ing an  entirely  expectant  plan,  hoping  for  the  absorption  and  disap- 
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[uict  and  harmless  evacuation  which  sometimes  take 
L  lor  opening  the  abscess  cavity,  scraping  out  the 
closing  immediately  or  packing  the  cavity  with 
Hicre  is  no  good  rule  that  will  apply  to  all  these 
cesses  are  small  and  cold,  and  make  little  disturb- 
none  in  a  general  way.    While  others  are  large 
lid  may  burrow  and  destroy  far  and  wide,  or  pro- 
and  emaciation.    The  first  class  may  well  be  let 
mil  class  should  be  dealt  with.    As  to  the  method 
scrapnig,  it  would  be  very  good  if  one  could  be 
ating  that  every  part  of  the  abscess  cavity  and  its 
ory  sinuses  and  their  cavities  could  be  reached  and 
infection  thoroughly  eradicated.    But  how  often 
U'hile  any  wound-making,  without  eradication, 
tuberculous  infection;  and  any  opening  risks  the 
eriic  infection.    When  an  abscess  is  large  or  in- 
in^  marked  local  or  general  disturbance  it  is  much 
11  Ul  be  evacuated,  with  strict  antiseptic  precautions, 
lere  bo  as  little  risk  as  possible  of  admission  of 
and  escape  afterwards  of  the  substance  injected, 
houM  lake  place  through  a  canula  or  a  very  small 
]>i rating  needle  is  generally  too  small;  there  are 
ilakc^;  of    pus  "  and  debris.   The  cavity  should  be 
3  to  5  per  cent,  boracic  acid  or  i  to  2000  bichloride 
r  to  be  followed  with  sterile  water.   Then  the  iodo- 
icnild  be  injected — a  few  drachms  to  an  ounce,  pre- 
hefure  described,  and  sealed  in  with  collodion  or 
us  procedure  may  have  to  be  repeated  two  or  three 
s  of  ten  days  to  three  weeks  before  the  cavity  will 
d  remain  quiescent. 

rcQtmtnt. — Comparatively  few  of  the  cases  of  hip- 
lin;,^  early  and  receiving  proper  treatment  will  ever 
interference.    Those  which  have  been  neglected 
and  a  few  in  which  the  system  seems  particularly 
-  tni^ercular  process  and  irresponsive  to  treatment 
such  a  stage  is  reached  that  an  operation  is  im- 
rd  and  fast  rule  can  be  laid  down.   Each  case  must 
its  own  merits.   This  will  require  a  consideration 
■tnd  general  condition,  and  the  history  of  the  case 
ler  of  treatment  had  been  used  and  for  how  long; 
iciple  of  rest  had  been  obeyed  and  had  had  a  fair 
ith  the  (Uhcr  local  and  general  measures  that  often 
able  dianges  in  apparently  hopeless  cases  which 
*bccd  tuuler  favorable  conditions.    If  there  is  ex- 
on  aliQut  the  joint,  as  evidenced  by  deformity^  by 
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sinuses  leading  down  to  necrosed  bone,  abscess  cavities  still  sup- 
purating, the  local  condition  preventing  any  general  improvement 
or  rendering  it  worse  in  spite  of  proper  treatment,  there  is  no  choice 
but  to  operate. 

Arthrectomy  is  not  very  well  adapted  to  the  hip-joint. 

Excision  is  the  operation  usually  demanded  by  the  condition 
and  the  structure  of  the  joint.  If  excision  were  done  before  the 
peri-articular  structures  were  implicated,  the  results  would  be  far 
better.  It  is  usually  not  resorted  to  until  it  is  evident  that  milder 
means  are  a  failure,  and  by  this  time  the  parts  all  about  the  joint 
are  involved  even  if  they  were  not  at  first. 

The  patient  is  placed  upon  the  sound  side  and  the  operation 
is  done  with  careful  antiseptic  preparation,  including  the  opening, 
draining  and  scraping  of  all  sinuses  and  abscesses  in  the  neighbor- 
hood of  the  joint  or  connected  with  it. 

A  number  of  different  incisions  are  recommended  for  giving 
access  to  the  joint.  The  old  crucial  incision  is  no  longer  used.  The 
curved  incision  of  Oilier  and  the  still  more  convex-posterior  incision 
of  Sayre  give  access  to  the  joint  but  are  longer  than  is  always  neces- 
sary. The  straight  incision  of  Langenbeck  is  made  with  the  thigh 
flexed  to  an  angle  of  45  degrees.  It  begins  above,  in  line  with  the 
posterior  end  of  the  inferior  curved  line  of  the  ilium  and  goes  directly 
down  upon  the  joint,  its  lower  end  being  just  below  the  apex  of  the 
great  trochanter.  It  need  not  be  more  than  two  or  three  inches 
long  and  opens  the  joint  from  its  upper  and  back  part  to  the  tro- 
chanter. It  generally  gives  as  much  room  as  is  necessary.  Perhaps 
it  will  only  be  necessary  to  remove  the  separated  epiphysis.  But  all 
the  diseased  part  of  the  femur  should  be  removed.  Healthy  perios- 
teum should  be  spared  and  no  sound  bone  sacrificed.  The  trochanter 
should  be  spared  if  possible.  If  it  is  necessary  to  remove  the  whole 
femoral  neck  and  trochanter,  all  muscular  attachments  must  be  sepa- 
rated. Then,  if  convenient,  the  thigh  may  be  adducted  and  the  bone 
thrust  out  through  the  incision  to  be  sawn ;  or  a  chain  saw  or  osteo- 
tome can  be  used  in  the  depth  of  the  wound.  Loose  fragments  or 
sequestra  from  the  acetabulum  may  be  removed,  but  it  is  not  advis- 
able to  attempt  to  scoop  or  gouge  away  all  the  soft  bone  within 
reach.  If  the  acetabulum  be  perforated  and  an  abscess  within,  the 
opening  should  be  enlarged  to  afford  free  exit.  Free  irrigation  with 
hot  bichloride  solution  is  followed  by  a  suture  or  two  at  the  angles 
of  the  wound.  The  cavity  is  packed  with  iodoform  gauze  and  dressed 
with  sterile  or  cyanized  gauze,  cotton  and  adhesive  straps.  Buck's 
extension  is  applied  with  the  weight  very  carefully  graduated,  and 
sandbags  to  steady  the  limb ;  or  a  long  splint  interrupted  at  the  hip 
may  be  used.  The  wound  may  be  dressed  on  the  third  or  fourth  day. 
merely  by  removing  the  gauze  packing  and  introducing  fresh.  A 
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few  years  ago  Barker  and  other  English  surgeons  attempted  im- 
mediate closure  after  excision  of  the  hip,  and  they  did  succeed  in 
some  cases.  But  it  is  so  difficult  to  remove  every  particle  of  the  dis- 
ease and  leave  the  tissues  sufficiently  sound  for  immediate  union  that 
the  practice  cannot  be  advised  for  general  use.  Usually  there  will 
be  some  suppuration,  and  irrigation  at  each  dressing  with  sterile  salt 
solution  may  be  necessary  before  repacking.  The  wound  closes  by 
granulation.  The  femur  should  not  be  held  by  the  extension  at  too 
great  distance  from  the  acetabulum.  Fibrous  ankylosis  is  the  rule. 
The  patient  may  be  allowed  up  and  around  with  a  Taylor  or  Thomas 
splint  or  a  fenestrated  plaster  splint,  before  the  wound  is  closed. 
Several  months  should  elapse,  however,  after  complete  healing  before 
he  should  be  allowed  to  use  the  limb.  It  will  not  be  strong  for  a 
year  or  more. 

Amputation. — ^Amputation  for  incurable  hip-joint  disease  in 
children  is  comparatively  rarely  resorted  to  in  this  country  at  the 
present  day.  It  is  very  unusual  to  have  a  case  so  neglected  or  so  in- 
tractable as  to  require  it.  The  indications  for  amputation  as  formu- 
lated by  Marsh  can  hardly  be  improved  upon :  "  When  hip  disease 
is  complicated  with  extensive  disease  of  the  shaft  of  the  femur,  at- 
tended with  copious  and  persistent  suppuration,  and  especially  if 
amyloid  degeneraion  is  making  its  appearance,  when  excision  has 
been  performed  but  has  failed  to  arrest  suppuration,  and  the  general 
health  has  given  way.  When  the  patient,  as  the  result  of  extensive 
disease  of  the  joint,  is  steadily  losing  ground,  and  when  it  is  believed 
that  his  general  health  would  not  enable  him  to  carry  out  repair  after 
excision.  In  some  instances  of  free  suppuration  associated  with  dis- 
ease of  the  pelvis,  amputation  may  be  advantageous  either  by  secur- 
ing free  drainage,  or  by  enabling  the  operator  to  remove  diseased 
bone  that  cannot  otherwise  be  reached.  The  presence,  however,  of 
disease  of  the  pelvis  which  is  either  extensive  or  of  long  standing 
must  generally  be  regarded  as  a  strong  reason  against  the  operation." 
And  yet  the  disease  may  be  only  in  the  neighborhood  of  the  acetabu- 
lum, or,  as  Wright  remarks,  it  may  be  necrosis  and  not  caries,  and 
the  disease  in  the  limb  may  be  preventing  repair  in  the  pelvis.  Under 
these  conditions  pelvic  disease  does  not  contra-indicate  amputation. 

The  operation  is  better  borne  than  might  be  expected.  If  once 
the  effects  of  shock  and  hemorrhage  are  past,  recuperation  is  rapid. 
The  best  method  of  amputation  is  that  of  Furneux  Jordan.  While 
this  is  a  good  method  of  amputation  under  any  condition  not  requir- 
ing removal  of  the  soft  parts  at  the  inner  side  of  the  thigh,  it  has 
special  advantages  in  children,  in  whom  one  must  be  very  saving  of 
blood;  and  in  cases  that  have  previously  been  resected.  Inasmuch 
as  this  operation  has  frequently  been  described  differently  from  the 
way  Mr.  Jordan  first  performed  and  described  it,  I  shall  give  here 
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a  correct  description  of  the  original  method  almost  in  Mr.  Jordan's 
own  words.  The  limb  is  exsanguinated  as  completely  as  possible  by 
the  Esmarch  bandage  and  by  position,  and  a  tourniquet  put  over  the 
external  iliac  artery.  A  straight  incision  is  made  on  the  outer  side 
and  the  trochanters  and  upper  part  of  the  shaft  freed  from  their 
muscular  attachments.  The  capsule  is  opened,  the  femur  freed,  enu- 
cleated for  quite  a  distance  down  the  thigh,  the  skin  drawn  upward 
and  the  soft  parts  cut  straight  through.  No  bone  being  left,  the 
muscles  retract  and  are  easily  covered  by  the  skin.  Larger  vessels 
are  tied  with  catgut,  the  wound  between  acetabulum  and  gluteal 
region  packed  to  stop  oozing.  Adjustment  made  by  deep  silver 
sutures.  The  advantages  are  that  the  wound  is  less  severe,  the  cut 
surfaces  less  extensive,  and  further  removed  from  the  trunk;  ordi- 
narily less  shock,  less  hemorrhage,  less  opportunity  for  septic  infec- 
tion ;  vessels  more  easily  dealt  with.  The  soft  parts  may,  if  the  sur- 
geon prefer,  be  divided  circularly,  after  retracting  the  skin,  but  be- 
fore the  bone  is  enucleated,  through  an  incision  on  its  outer  side. 
The  main  principles  of  the  operation  are  "  enucleate  the  bone  where 
it  is  most  thinly  covered;  cut  across  the  soft  parts  where  they  are 
smallest ;  do  not  touch  the  bulky  soft  parts  at  the  inner  and  upper 
parts  of  the  thigh."  Wright  advises  ligaturing  the  femoral  or  px- 
temal  iliac  as  a  preliminary ;  although  he  thinks  "  elevating  the  limb 
before  operation  and  digital  pressure  with  the  help  of  an  elastic 
tourniquet  in  the  early  stages  of  the  operation  are  as  efficient  means 
of  controlling  the  hemorrhage  as  any." 

Double  Hip'joint  Disease  may  occur.  The  onset  is  not  usually 
quite  simultaneous  on  the  two  sides.  Treatment  can  be  carried  out 
for  both  joints  at  the  same  time. 

TUBERCULOSIS  OF  THE  KNEE-JOINT 

Tuberculosis  of  the  Knee-joint — (Tumor  Albus;  White  Swell- 
ing of  the  Knee-joint) — is  one  of  the  common  and  important  affec- 
tions of  the  joints.  Nearly  one-third  of  all  the  joint  diseases  of  chil- 
dren are  tuberculosis  of  the  knee.  According  to  Willemer,  as  quoted 
by  Senn,  in  patients  under  ten  years  of  age  the  starting  point  of  the 
disease  is  in  the  synovial  membrane  in  39  per  cent,  of  the  cases,  and 
in  one  or  both  of  the  articular  extremities  of  the  bones  in  61  per 
cent  With  patients  between  10  and  20  years  of  age  49  per  cent,  are 
synovial  and  51  per  cent,  osseous;  above  20  years  of  age  33  per  cent, 
are  primarily  synovial  and  65  per  cent,  primarily  osseous.  The  knee 
shows  a  larger  percentage  of  cases  of  synovial  origin  than  in  hip 
disease.  The  tubercular  synovitis  of  the  knee  is  generally  one  of  two 
varieties — tubercular  hydrops  or  fungous  synovitis.  Of  these  the  lat- 
ter is  far  more  common,  the  knee-joint  often  presenting  the  typical 
specimens  of  pulpy  degeneration.   It  generally  begins  at  the  folding 
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of  the  synovial  membrane,  but  finally  involves  the  whole  joint.  The 
para-articular  stractures,  including  the  ligaments,  are  affected  early, 
causing  the  large,  dense,  gelantinous  mass  which  appears  at  the  joint 
This  mass  contains  cheesy  foci  which  break  down  and  form  local 
abscesses.    (See  Tubercular  Arthritis.) 

Suppuration  often  takes  place  also  w^ithin  the  joint.  When  the 
disease  begins  in  one  or  both  of  the  bones  of  the  articulation  there 
is  great  alteration  and  destruction.  Defomiity  due  to  muscular  cco* 
traction  is  one  of  the  pathalngical  changes  resulting  from  tumor 

albus.  (See  Fig,  89.) 
The  approach  of  the  dis- 
ease is  usually  insidious. 
It  may  be  attributed  to 
some  injury% 

Symptoms.  —  Lame- 
ness is  an  early  symi>- 
tom  and  may  appear  be- 
fore pain  and  swelling, 
but  these  follow.  Limp 
is  due  to  muscular  con- 
traction which  causes 
slight  flexion  and  stiff* 
ness.  rather  than  tender- 
ness. These  symptoms 
come  on  slowly  but  in- 
crease persistently  until 
all  are  well  marked* 
Pain  is  generally  not 
very  severe.  Muscular  atrophy  appears,  which  makes  the  increasing 
swelling  of  the  joint  more  conspicuous.  The  swelling  is  rounded, 
smooth  and  white,  and  feels  quite  firm.  WTien  there  is  abscesSj  or 
effusion  in  the  joint,  fluctuation  may  be  detected.  Muscular  contrac- 
tion increases,  the  joint  being  flexed.  The  continuous  traction  of  the 
flexors  upon  the  joint  produces  subluxation  of  the  tibia  backward 
upon  the  fenuin  The  swelling  in  front  exaggerates  the  appearance 
of  this  condition.  Tlie  leg  is  also  rotated  otitward.  Tins  flexion, 
subluxation  back-ward,  and  outward  rotation  are  sometimes  grouped 
as  "the  triple  displacement,"  The  knee  becomes  ankylosed  in  this 
position.  The  temperature  of  the  joint  is  perceptibly  elevated. 

Diagnosis. — In  the  early  stage  of  lameness,  pain  and  tenderness 
with  some  swelling,  the  trouble  may,  as  usual,  be  mistaken  for  rheu- 
matism. Osteo- myelitis  and  syphilitic  arthritis  and  sarcoma  must 
be  excluded.  Gonorrheal  arthritis  is  not  impossible  in  children  and 
should  be  excluded-  It  has,  though  rarely,  occurred  when  purulent 
discharge  was  not  perceptible  from  any  mucous  surface-  Referred 


Fic.  89.  Tuberculosis  of  k  ;i  1  joint. 
**  White  swelHng,*'  mttscular  coiitractionj 
and  subhixaiion.  Treated  by  fixation 
and  gradual  extension.  Boy  aged  5  years. 
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pain  from  hip  or  sacro-iliac,  or  spinal  disease  should  be  borne  in 
mind.  The  slow  advancement  and  muscular  atrophy  are  character- 
istic. Muscular  rigidity  is  the  most  common  and  reliable  symptom ; 
with  limitation  of  motion,  most  noticeable  at  the  extremes  of  the 
normal  range.  Gentle  passive  motion  will  usually  elicit  the  spas- 
modic muscular  contraction  even  before  rigidity  is  marked. 

Prognosis. — This  disease  is  very  chronic  in  its  course  and  will 
continue  from  a  year  to  two  or  three  or  more  years.  Treatment  will 
shorten  the  course  of  the  disease  and  greatly  modify  the  outcome,  but 
will  never  abort  it. 

If  the  disease  is  not  treated  it  will  go  on  to  destruction  of  the 
joint,  and,  at  the  best,  result  in  ankylosis  in  a  position  of  deformity, 
if  the  patient  is  not  carried  off  too  soon  by  general  tuberculosis  or 
pulmonary  tubercular  meningitis  or  amyloid  disease.  With  treat- 
ment the  result  will  depend  largely  on  when  the  treatment  is  begun, 
as  well  as  upon  its  location  and  the  general  condition  of  the  patient. 
Under  somewhat  favorable  conditions  and  treated  from  the  begin- 
ning, recovery  may  result  with  very  little  impairment.  At  least  ab- 
scesses and  ankylosis  may  be  prevented.  If  treatment  is  not  begun 
until  there  is  great  swelling,  flexion  and  formation  of  abscess,  the 
best  that  will  probably  be  accomplished  will  be  a  control  of  the  inflam- 
mation without  farther  involvement,  and  a  result  with  ankylosis  in 
a  useful  position.  An  advanced  case,  with  destruction  in  articular 
bones  requiring  resection,  can  at  the  best  result  in  nothing  better 
than  bony  ankylosis  with  shortening. 

Treatment. — The  constitutional  treatment  has  been  discussed 
under  Tuberculosis  and  Tubercular  Arthritis.  The  local  treatment 
consists  in  rest,  counter-irritation  and  compression,  the  evacuation 
and  injection  of  abscesses,  tapping  and  injection  or  incision  and 
drainage  of  the  joint,  peri-articular  injections,  correction  of  deform- 
ity, crasion  and  resection. 

The  most  important  therapeutic  factor  is  rest.  This  may  be 
secured  by  various  methods,  and  that  method  should  be  chosen 
adapted  to  the  stage  of  the  disease  and  condition  of  the  case.  If 
seen  early  and  there  is  no  acute  pain  or  tenderness,  fixation  by  a 
plaster  bandage  from  the  ankle  to  the  perineum,  with  a  high  sole 
(three  inches)  on  the  sound  foot,  and  a  pair  of  crutches,  meet  the 
indications.  If  there  is  quite  severe  pain  and  some  tenderness  about 
the  joint,  a  good-sized  patch  should  be  touched  with  the  Paquelin 
cautery  before  the  plaster  is  applied.  If  the  knee  is  very  painful, 
tender,  considerably  swollen,  and  there  is  marked  spasm  of  the  mus- 
cles with  flexion,  nothing  will  relieve  ail  the  symptoms  so  promptly 
as  bed,  and  traction  with  weight  and  pulley.  The  traction  shoulcl, 
of  course,  be  made  in  the  long  axis  of  the  leg,  which  will  gradually 
approach  the  long  axis  of  the  thigh  as  improvement  occurs.   In  the 
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course  of  a  few  weeks  this  treatment  will  usually  prepare  the  limb 
for  some  form  of  ambulant  apparatus,  such  as  the  plaster  bandage  or 
the  Thomas  knee-splint  Tliis  splint  consists  of  two  steel  uprights 
connected  at  the  top  with  a  ring  which  encircles  the  thigh  at  the 
perineum,  and  at  the  bottom  with  a  crossbar  a  few  inches  below  the 
foot.  The  thigh  and  leg  have  each  a  trough-like  case  in  which  the 
back  of  the  limb  rests,  being  held  in  its  place  by  straps  or  bandagts 


Fig.  90,  Same  case  as  Fig.  89  after 
reduction  of  the  deformity  by  ex- 
tension,  and  Thomas*  kuee  splint 
applied 


Fia  gi.  Same  case  as  Figs.  8g  and 
90  cured^  with  10  degrees  of  mo^ 
tion  in  the  knee* 


around  splint  and  Hmb»  (See  Figs*  90  and  91,)  The  ring  at  the 
top  is  padded,  and  when  the  patient  steps  upon  the  splint  his  weight 
is  borne  upon  the  tuber  ischium^  The  sound  foot  is  supplied  with  a 
high-soled  shoe*  Thus  the  limb  is  immovably  fixed,  while  weight- 
bearing-  is  prevented  though  the  patient  goes  about  If  there  is 
flexion  without  real  subluxation,  it  may  be  overcome  by  a  gradual 
straightening  process,  by  adjustment  of  the  hands,  or  even  by  a  bend 
in  the  uprights  of  the  Thomas  splint.  Where  there  is  alteralie^  of 
the  articulating  bones  and  shortening  of  the  posterior  ligaments,  as 
frequently  results  from  flexion  and  contraction  of  muscles,  sintple 
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straightening  does  not  reduce  the  subluxation.  If  it  is  desired  to 
use  traction  in  connection  with  the  Thomas  splint,  it  is  very  easily 
managed  by  applying  side  straps  of  adhesive  plaster  to  the  leg  and 
attaching  them  to  straps  upon  the  crossbar  at  the  bottom,  as  was  de- 
scribed in  traction  with  the  Taylor  splint  for  hip  disease.  When 
using  plaster  for  fixation  in  a  case  with  deformity  by  flexion,  the 
knee  is  placed  in  as  correct  a  position  as  is  comfortable,  no  force 
being  used,  before  the  plaster  is  applied ;  and  when,  in  a  week  or  two, 
the  plaster  bandage  is  renewed,  it  will  be  found  that  the  joint  can 
be  still  further  improved  in  position,  until  finally  the  deformity  will 
be  entirely  corrected.  The  same  thing  can  be  accomplished  with  a 
splint  hinged  at  the  knee,  with  fly-nuts  at  the  joints,  so  that  ex- 


FzG.  92.   Splint  for  gradual  extension  of  knee  or  elbow. 

tension  can  be  gradually  brought  about  by  a  slight  change  at  inter- 
vals of  a  few  days,  the  limb  being  continuously  quite  immobilized 
by  the  splint.  (See  Fig.  92.)  This  appliance  leaves  the  knee  ac- 
cessible for  inspection  or  dressing  in  case  of  abscess  or  a  discharg- 
ing sinus. 

Thus  the  measures  employed  for  fixation  usually  also  correct 
the  deformit>'.  It  is  not  advisable  to  attempt  to  correct  deformity  by 
leverage  upon  the  joint,  and  immediate  correction  by  force  is  a  dan- 
gerous procedure  when  there  is  any  active  tubercular  disease  present. 
If  the  disease  has  subsided,  but  the  joint  is  left  badly  flexed  with  tibia 
subluxed  backward,  traction  can  effect  little  toward  improvement. 
However,  it  should  be  given  a  trial,  as  some  cases  yield  unexpectedly. 
A  careful  attempt  may  be  made  under  anesthesia  to  break  the  ad- 
hesions ;  and  in  some  cases  the  contracted  hamstring  tendons  may  be 
divided.  But  in  cases  where  there  has  been  much  inflammation  in 
the  popliteal  space  attempts  at  forcible  straightening  may  result  in 
injury  to  the  vessels.  To  effect  reduction  of  these  obstinate  anky- 
losed  dislocations  a  number  of  mechanical  appliances  have  been  in- 
vented, such  as  Goldthwait's  genuclast  and  Peters'  wrench.  They 


30RCICAL  DISEASES  OF  CHILDREN 

1  ers  which  make  a  fulcrum  of  the  lower  end  of  the 
and  apply  the  pressure  close  below  the  head  of  the 
(.Ordinarily  manual  force  furnishes  all  the  power 
[safety  in  work  upon  young  children.   If  all  attempts 
fail,  resection  or  osteotomy  by  removing  a  wedge 
jLliird  of  the  femur  may  he  resorted  to. 
|iiL  of  abscesses  has  been  sufficiently  discussed  else- 

and  muscular  spasm  and  tenderness  have  been 
od  of  three  to  six  months  the  patient  may  be  allowed 
for  weight-bearing,  at  the  same  time  protecting  the 
The  splint  may  be  removed  daily  and  motion  tried, 
tug  and  passive  motion  cause  no  return  of  symptoms 
^  the  splint  or  brace  may  be  laid  aside  entirely.  If, 
any  return  of  pain  or  muscular  rigidity,  the  fixation 
i  be  resumed.  Some  surgeons  consider  weight-bear- 
rly  in  the  treatment — as  soon  as  the  active  symptoms 
d — claiming  that  it  does  no  harm  if  fixation  be  main- 
'  e  true  in  some  cases.    Yet  in  the  majority  of 
|ids  not  extremely  familiar  with  all  the  phases  of  the 
r  to  interdict  both  weight-bearing  and  motion  until 
1.    A  degree  of  enlargement  will  remain  about  the 
Lin,  spasm  and  tenderness  have  disappeared,  in  fact, 
ured. 

— ^But  the  joint  will  not  always  pursue  the  favorable 
ifted.   Even  after  the  most  appropriate  and  faith- 
nctiuling  skillful  conservative  management  of  ab- 
)f  uT  within  the  joint,  with  evacuations  or  injections, 
I'm  the  joint  may  continue,  with  proliferation  and 
the  iungous  growth.   In  such  a  case,  if  the  general 
rtent  remains  sufficiently  good  or  at  least  does  not 
I  ill.  radical  interference,  it  may  suffice  to  open  the 
sh  drainage  at  its  lowest  jxjint  and  posteriorly. 
Arfhrectomy,  Synozrctomy.) — If  arthrotomy  has 
not  changed  the  behavior  of  the  joint,  or  if  the 
lu?  child  is  failing  or  amyloid  disease  appearing 
li  puration,  or  if,  without  suppuration,  the  pulpy 
Uie  best  procedure  to  resort  to  is  erasion.  This 
evised  and  executed  and  introduced  by  Wright  of 
[^^  T     Grieg  Smith  had  previously  perfonned  erasion 
u  Lis^^h  his  case  was  unknown  to  Wright,  as  it  was 
t  iliat  time.    Volkmann  appreciated  this  operation 
lishecl,  in  1885,  a  paper  on  *'  Arthrectomia  Syno- 
l6d  ft.    It  was  (Mlicr  who  described  it  as  synovec- 
raiion  is  designed  to  substitute  resection  in  cases 
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where  only  the  synovial  membranes  are  diseased,  while  the  articular 
surfaces  are  intact  or  only  partially  involved,  so  that  diseased  points 
can  be  removed  without  removing  the  whole  articular  extremity.  If 
erasion  succeeds,  the  joint  is  as  sound  as  after  an  excision  but  with- 
out shortening,  either  as  an  immediate  result  of  the  removal  of  the 
articular  ends  of  the  bones,  or  of  accidental  interference  with  the  line 
of  growth.  The  operation  is  appropriately  described  nearly  in  Mr. 
Wright's  own  words.  The  limb  is  Esmarched.  The  knee  is  opened 
freely  by  a  semilunar  incision  as  for  an  excision.  The  skin  is  re- 
flected and  the  capsule  removed  on  each  side  of  the  patella  and 
patellar  ligament,  or,  better,  the  patella  is  sawn  across  and  the  frag- 
ments turned  upward  and  downward.  If  necessary,  free  vertical  in- 
cisions must  be  made  to  reach  as  high  as  the  upper  limit  of  the 
synovial  pouches.  Next  every  particle  of  pulpy  granulation  tissue  is 
carefully  cut  away  with  scalpel  or  scissors ;  all  the  infiltrated  capsule 
and  the  semilunar  cartilages  are  removed,  and  the  articular  cartilage 
scraped  quite  clean,  any  granulation  tissue  being  carefully  picked 
out  from  pits  in  the  cartilage,  and,  if  necessary,  any  foci  of  disease 
in  the  bone  gouged  away.  This  process  must  be  most  thorough,  and 
extreme  flexion  of  the  limb  is  required  to  fully  expose  and  clean  the 
back  part  of  the  joint.  The  crucial  ligaments  are  scraped,  but  if 
sound  preserved.  The  lateral  ligaments  are  divided.  The  upper 
synovial  sac  must  be  thoroughly  cleaned.  The  most  difficult  part  of 
the  operation  is  getting  away  the  posterior  part  of  the  semilunar 
cartilages  and  the  synovial  membrane  at  the  back  of  the  joint. 
After  thoroughly  removing  all  pulpy  tissue  it  is  a  good  plan  to  apply 
the  actual  cautery  to  any  doubtful  spots.  Any  fistul^e  should  be  well 
cleared  out.  The  process  is  tedious,  requiring  an  hour  and  a  half  to 
two  hours,  including  the  subsequent  putting  up  in  a  splint.  As  soon 
as  all  bleeding  has  been  stopped,  the  limb  is  fixed  on  an  excision 
splint  and  dressed  antiseptically.  Drainage  should  be  at  the  back 
of  the  joint  on  each  side  as  after  excision,  the  tubes  being  carried 
through  openings  made  behind  the  joint.  More  recently  Wright 
used  no  drainage  and  closed  the  wound  entirely.  Usually  healing 
throughout  by  primary  union  is  obtained.  Mobility  after  erasion  is 
a  possibility,  but  should  not  be  attempted  unless  the  interference  with 
the  articular  surfaces  was  not  extensive.  If  ankylosis  without  short- 
ening can  be  obtained  the  outcome  is  gratifying. 

Volkmann  uses  the  Esmarch  constrictor  only  in  exceptional  cases. 
If  the  bursa  beneath  the  quadriceps  is  diseased  he  prolongs  the  in- 
cision to  reach  it  and  removes  it  entire.  This  exposes  the  femur  sev- 
eral inches  above  the  articular  surface.  All  disease  tissue  is  removed 
until  healthy  bone  and  muscular  tissue  are  reached. 

Excision.  Resection. — If  a  case  is  too  bad  for  erasion  or  that 
operation  has  been  tried  and  failed,  or  if  there  is  extensive  deformity 
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iidering  it  useless,  there  still  remains  a  method  of 
llisease  and  restoring  or  i)artly  restoring  function  by 
[a!  excision  is  always  to  be  avoided  in  children  if  an 
Ian  atvuical  resection  can  be  safely  substituted,  bc- 
Liiger  of  interference  with  growth  of  the  bone  in 
Tis  ^' account  of  shortening,  as  was  first  emphasized 
|v  hen  the  operation  is  unavoidable  the  results  are  bet- 
|ian  in  adults, 
the  questions  of  the  effect  upon  the  growth  of  bone, 
of  the  articulation  after  resection,  and  the  amount 
lere  has  been  a  great  deal  of  discussion.  Whatever 
Lxccf>tional  case,  in  the  majority  of  cases  the  dictum 
liis  point  will  be  found  excellent  advice:    **  In  chil- 
|scction  should  be  practiced  in  all  cases  where  all  the 
liar  $^trcmities  can  be  reached  and  removed  by  this 

J  Eiit  hiis  been  freely  opened  and  all  diseased  soft  parts 
(he  bone  surfaces  are  inspected  for  both  superficial 
]  foci  of  disease  or  of  infection.  Usually  several,  and 
.  ,  foci  will  be  found.  All  cavities  are  exposed  and 
lispicinus  six)ts  are  removed  with  sharp  spoon,  chisel, 
jforccjjs.  If  the  diseased  parts  are  so  situated  as  not 
|val  of  the  entire  articular  surface,  a  complete  resec- 

made;  but  a  ix)rtion  of  both  bones  can  be  sawn  or 
I  shape  to  match  or  splice  together.  This  will  give 
land  a  iirmer  union  than  if  both  are  divided  clear 

are  not  sound  portions  of  bone  to  spare  in  this  or 
^M;al  resection  must  be  made  by  cutting  both 

[ypica!  or  atypical  operation  is  made,  the  tibia  is  sawn 
a  deviation  from  the  right  angle  to  the  long  axis  of 
place  ttie  limb  in  a  slightly  flexed  ix)sition,  as  if  in 
hg,  when  it  is  brought  in  apposition  with  the  squarely 
femun   Splicing  is  neither  so  easily  managed  nor  so 
itig  children  as  in  older  children  or  adults.   In  cut- 
of  the  bones  it  is  not  intended  to  go  far  enough  back 
liating  surface  to  reach  the  bottom  of  every  cavity. 
]e  is  removed  and  the  gouge  used  afterward  on  any 
ca%'ity.  The  cross  sectic^ns  should  not  approach  the 
Wiring  or  pegging  or  nailing  tibia  and  femur  to- 
Icessary  in  children,  but  the  patella  which  had  been 
l^e  sutured  with  wire  or  chromicized  catgut.  Drain- 
rnriikd  for  by  two  openings  into  the  popliteal  space. 

is  stopped  and  tlie  wound  thoroughly  cleansed  and 
Ion  is  entirely  closed,  i)owdered  with  iodofonn  and 
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boric  add  or  camphophenique,  dressed  with  iodoform  gauze,  bichlo- 
ride, or  sterile  gauze  and  bandage  and  put  up  with  a  long  splint  inter- 
rupted at  the  knee.  After  a  few  dressings  the  limb  should  be  put 
into  plaster  of  Paris,  fenestrated  if  there  remains  a  sinus.  Bony 
union  should  take  place  in  one  to  two  months,  but  a  stiff  splint  should 
be  worn  for  two  to  four  years  or  the  union  will  yield,  causing  great 
deformity. 

TUBERCULOSIS  OF  THE  ANKLE 

This  does  not  occur  as  commonly  as  one  would  expect  from  the 
hard  usage  to  which  this  joint  is  subjected,  its  exposed  situation  and 
liability  to  trauma.  Yet  not  very  rarely  it  becomes  the  seat  of  tuber- 
cular processes  similar  to  those  which  have  been  described  in  the 
knee.  Named  in  the  order  of  frequency  the  primary  focus  may  be 
said  to  be  situated  in  the  astragalus,  tibia,  os  calcis,  or  synovial  mem- 
brane; although  statistics  differ  on  this  point  The  etiology  is  the 
same  as  that  given  for  the  hip  and  knee-j.oints. 

Symptoms. — ^The  symptoms  are  lameness,  swelling,  muscular 
spasm,  wasting  of  the  muscles  of  the  leg,  heat,  pain,  and  tenderness. 
Usually  limping  will  be  noticed  first.  The  child  avoids  flexing  the 
foot,  but  rotates  it  outward  in  stepping  forward.  The  limp  is  due 
partly  to  this  and  partly,  but  less,  to  avoiding  weight-bearing.  Swell- 
ing is  an  early  symptom,  especially  if  the  disease  is  synovial  from 
the  beginning.  It  is  most  noticeable  anteriorly  at  first,  then  poste- 
riorly at  each  side  of  the  tendo  Achillis.  Muscular  spasm  is  not  long 
in  making  its  appearance,  though  it  may  not  be  easy  to  demonstrate 
early  in  the  case  unless  the  examination  is  made  with  great  care. 
Later  on,  as  is  also  the  case  with  other  joints,  the  flexors  contract 
strongly.  This  produces  deformity,  the  foot  taking  the  position  of 
equinus. 

Muscular  spasm  does  not  long  continue  before  wasting  of  the 
calf  muscles  is  apparent  Careful  measurement  with  a  tape,  com- 
paring the  two  limbs  in  the  same  position,  will  detect  it  early,  and 
flabbiness  corroborates  the  finding.  Pain  is  not  near  so  marked  a 
symptoms  as  in  hip- joint  disease.  It  is  unusual  to  have  severe  pain 
or  night-screaming,  though  these  are  not  unknown.  Tenderness  to 
general  pressure  is  not  marked,  the  child  may  not  complain  on  bear- 
ing the  weight  of  the  body,  but  certain  tender  points  can  often  be 
located.  Local  heat  is  an  uncertain  symptom  which  may  or  may  not 
be  present. 

Diagnosis. — The  diagnosis  is  made  upon  the  muscular  spasm, 
wasting  of  the  calf  muscles,  swelling  without  discoloration,  the  con- 
tinued low-grade  heat,  and  the  tenderness.  It  is  differentiated  from 
disease  of  tibia  or  tarsus  by  locating  the  tender  point,  and  by  absence 
of  early  swelling  in  the  joint  itself.  Vrom  teno-synovitis  by  locating 
the  course  of  the  tendons,  and  by  the  crepitus  and  friction  sound  in 
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In  sprain  there  is  a  history  of  traumatism ;  and  if 
it  is       to  be  discolored.   Sprain  and  its  swelling 

py  uii  OIK  siile  of  the  joint. 

-If  treated  early  the  prognosis  is  very  good   If  the 
pressed"  *S5  far  that  operative  measures  are  necessary 
|g    Treatment  of  cases  seen  early  will  require  from 
]  yoar  or  more. 

-The  treatment  is  rest.    This  is  secured  in  young 
Iping  thetii  lying  in  bed,  with  fixation  of  the  joint 
plaster  bandage  or  leather  or  felt  splint.   Older  chil- 
the  aculc  symptoms  have  abated,  be  fitted  with  a 
addition  to  tlie  plaster  bandage,  a  pair  of  crutches, 
on  the  Sound  foot,  and  allowed  to  go  about.  A 
to  immobilize  the  ankle  should  extend  well  up  the 
the  toes,  and  have  no  padding  beneath  it.  The  foot 

II  as  near  at  right  angles  with  the  leg  as  the  contrac- 
Ibefoii!  each  application  of  the  plaster  bandage.  If 
|l,  and  suppuration  occurs  in  the  joint,  arthrotomy, 

ction  must  he  resorted  to  as  described  for  the  knee- 
|ic  prospt^cts  of  recovery  are  not  so  good  as  in  the 

TARSAL  TUBERCULOSIS 

|erculosis  is  usually  synovial  in  its  origin  unless 
catcis.  It  should  be  treated  by  rest  and  fixation,  as 
the  ankle  joint.    If  this  fails,  there  is  a  choice  of 

III  attempt  to  remove  the  diseased  parts  only.  If  any 
ftronce  whatever  is  attempted  it  should  be  ver^' 
Iping  and  gouging  are  usually  unsuccessful  and  are 
^otis.    If  the  disease  is  definitely  located,  and  espe- 

scf] nostra  in  one  or  more  of  the  tarsal  bones,  these 
removed.    But  the  use  of  probes  in  attempting  to 
[m  tlie  Hmils  of  tarsal  disease  is  very  uncertain  and 

and  caries  are  general  among  the  bones  of  the  tarsus 
bve  them  all.  Wright  considers  this  better  than  either 
ISymc's  amputation.  A  transverse  incision  is  made 
land  a  flap  turned  upward,  the  bones  removed,  the 
|[] :  hemorrhage  controlled,  and  flap  sutured.  After 
Dt  15  put  upon  a  back  splint  with  foot-piece.   This  is 

plaster  isiiitlage  or  other  portable  fixation  splint 

rUBERC^IiOSIS  OF  THE  ELBOW 
lis  of  #e  .^ow  is  common  in  children  between  the 
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ages  of  two  and  five  years  or  more.  It  is  primarily  a  synovitis  or 
an  osteitis  in  about  an  equal  number  of  cases.  Sometimes  it  seems 
to  start  in  the  olecranon  bursa,  and  presents  the  usual  symptoms  of 
tubercular  joint  disease,  excepting  pain.  Stiffness,  muscular  tension, 
and  wasting  of  the  muscles,  swelling,  and  sometimes  heat,  are  pres- 
ent. While  there  may  be  pain,  it  is  often  absent,  and  tenderness  is 
not  marked.  In  some  cases  there  is  very  little  increase  of  local  heat. 
The  swelling  in  a  typical  case  is  fusiform,  and  the  joint  is  held  about 
two-thirds  extended.  The  stiffness  may  be  the  first  symptom  of  all. 

If  seen  early,  the  joint  (including  the  arm  and  forearm)  should 
be  brought  as  near  as  possible  to  a  right  angle  with  the  forearm, 
half  way  between  pronation  and  supination,  and  fixed  in  a  splint  of 
plaster,  felt,  leather,  wire,  or  other  material,  and  supported  in  a 
sling.  Treatment  will  require  from  four  months  to  a  year.  If 
abscesses  be  present,  they  must  be  evacuated,  and  the  splint  inter- 
rupted or  fenestrated  so  as  to  allow  for  dressing,  while  fixation  is 
continued.  If  the  bones  have  become  carious  or  pulpy,  the  synovial 
membrane  destroyed,  and  the  soft  parts  riddled  with  sinuses,  ex- 
cision may  have  to  be  done.  If  the  case  is  not  too  bad,  erasion  or  an 
atypical  excision  should  first  be  tried  before  excision  is  resorted  to. 

The  elbow  joint  is  best  exposed  by  the  long  straight  posterior 
incision  of  Langenbeck.  It  passes  just  inside  the  tip  of  the  ole- 
cranon. All  the  soft  parts  are  then  separated  from  the  internal  con- 
dyle. The  ulnar  nerve  should  be  carefully  guarded.  The  anconeus 
should  not  be  cut  across  but  loosened  from  the  olecranon  and  turned 
aside.  Instead  of  severing  the  tendon  of  the  triceps,  the  olecranon 
may  be  cut  across,  which  gives  easy  access  to  the  joint.  If  the 
olecranon  is  subsequently  removed,  the  tendon  should  be  attached  to 
the  ulna,  but  if  removal  of  the  olecranon  is  not  necessary,  when  the 
work  upon  the  joint  is  completed  by  removal  of  all  diseased  tissues, 
the  olecranon  can  be  wired  or  nailed  in  place.  After  hemostasis  and 
dressings,  the  extremity  is  put  up  with  a  right-angled  splint,  with 
the  forearm  half  supinated.  The  first  dressing  is  made  in  a  month,  if 
all  goes  well.  Some  advise  passive  motion  after  two  weeks,  but 
nothing  is  to  be  gained  by  attempting  passive  motion  until  healing 
is  complete.  If  ankylosis  results,  the  extremity  is  in  the  most  useful 
possible  position.  Oftentimes  motion  and  a  surprising  degree  of 
strength  are  obtained. 

TUBERCULOSIS  OF  THE  SHOULDER 

This  joint  is  a  rare  location  for  tuberculosis  in  children.  The 
disease  in  the  shoulder  presents  the  usual  characteristics  of  tubercu- 
lar arthritis,  and  should  be  treated  on  the  principles  already  laid 
down. 
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WRIST-JOINT  TUBERCULOSIS 

sease  attacks  the  wrist  there  is  an  additional  feature 
of  eattiUlSsive  synovial  sheaths.    Of  the  bones  the 
tjuentify  affected,  and  after  that  the  proximal  ends 

Is; 

s  are  tliose  usual  in  all  tubercular  joint  affections, 
vLsml  amount  of  tenderness  and  pain  on  motion, 
swelling  is  on  the  dorsal  surface, 
uut  difTicult  if  one  exclude  teno-synovitis,  in  which 
hallower,  and  the  trouble  not  so  chronic  and  per- 

reated  early,  the  probability  is  that  a  cure  will  result 
lonths,  ^lost  cases  do  remarkably  well  with  the 
$flppuration,  caries,  and  sinuses,  the  outcome 

ott^tsls  rest  secured  by  a  plaster  bandage  extend- 
tacarpo-phalangeal  joints  to  the  bend  of  the  elbow, 
t ion  of  the  ])halanges.  The  ann  is  carried  in  a  sling 
1  halfway  between  pronation  and  supination.  It  is 
have  tubfrculosis  of  the  wrist  progress  seriously  if 
it  is  instituted  before  the  disease  is  already  far  ad- 
'L  >  sii  .r  udd  to  conservative  methods  but  extends, 
Lvities,  setjucstra,  it  must  be  dealt  with  in  an  opera- 
gvijl:^  diseased  tissues.  Mere  scraping  or  partial 
usiifi^  9r  worse  than  useless. 

8AGRO-ILIAC  DISEASE 

r\-  rare  in  childhood,  but  when  it  does  occur  it  is 
ndition.  it  may  involve  the  synovial  membrane  first, 

originati*  more  frecjuently  in  the  ilium  and  extend 
In  somif  cases  it  may  be  rather  acute  for  a  tuber- 
joint  disease,  running  quickly  to  suppuration  and 
rally  is  quite  chronic.    If  the  patient  does  not  die 

rne  other  form  of  tuberculosis  or  an  inter-current 
o4fiaJC  disease  may  go  on  to  destruction  of  s}Tiovial 
Tients,  and  bones. 

itd  fyiaa^jiosis. — The  list  of  s\Tnptoms  of  sacro-iliac 
xacily  that  of  hip-joint  disease,  with  the  exception 
gtdity  is  omitted,  namely,  lameness,  pain,  muscular 

,  altered  ]>osition  of  the  limb,  tenderness.  The  limp 
cteristic  that  would  give  it  differential  diagnostic 
flen  severe,  or  at  least  a  prominent  symptom.  Pain 

the  joint  or  extending  down  the  back  of  the  thigh 
or  front  t)f  the  thigh,  or  about  the  knee  or  in  the 
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rectum  or  bladder.  It  may  be  dull  or  aching.  Pain  is  caused  by 
pressing  together  the  sides  of  the  pelvis  or  by  pressing  them  apart. 
There  is  wasting,  slight  or  greater,  of  the  muscles  on  the  affected 
side,  of  the  gluteal  region  and  the  limb.  Swelling  is  not  always  very 
perceptible,  excepting  in  a  lean  patient,  or  in  an  advanced  case,  or  in 
the  presence  of  abscess,  when  fluctuation  also  may  be  detected. 
Abscess  from  spinal  disease  may  appear  in  this  locality.  The  swell- 
ing or  the  abscess  may  be  located  on  the  inside  of  the  pelvis.  There 
is  either  no  alteration  of  the  position  of  the  limb,  or  else  apparent 
lengthening,  from  tilting  of  the  pelvis,  with  marked  eversion.  The 
limb  is  fully  extended.  In  standing  the  patient  rests  his  weight 
mostly  on  the  sound  limb.  Tenderness  on  pressure  in  the  sacro-iliac 


r^on  is  usually  present  and  aids  in  locating  the  trouble.  Although 
the  symptoms  are  apt  to  mislead,  a  diagnosis  can  be  made  from  the 
pain  produced  by  pressing  the  pelvic  bones  together  or  apart,  the 
absence  of  any  pain  or  limitation  of  motion  about  the  hip-joint  and 
the  absence  of  any  rigidity  or  angular  deformity  in  the  lumbar  spine. 
(See  Diagnosis  of  Spinal  Caries.)  Pott*s  disease  has  also  a  peculiar 
gait,  but  no  limp. 

Prognosis, — The  prognosis  is  grave.  At  the  best  the  disease 
will  be  very  tedious,  and  the  percentage  of  recoveries  is  small. 

Treatment. — Treatment  consists  of  rest  in  the  horizontal  posi- 
tion, with  fixation  by  plaster  bandaj^e,  leather,  felt,  or  similar  jacket 
or  splint.  If  suppuration  ensue  the  abscess  should  he  drained  anti- 
septically.  Encouraging  results  have  been  obtained  by  cutting  down 
upon  and  removing  the  diseased  tissues,  irrij^atin.<:^  tliorou|:^hly,  and 
packing  with  iodoform  gauze.  When  the  disease  shows  a  tendency 
to  extend,  notwithstanding  rest  and  general  treatment,  it  is  better  to 


Fig.  93.    Tuberculous  dactylitis. 
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interfere  thoroiiglily  than  to  allow  abscesses  to  burrow  or  suppa- 
ration  to  exhaust  the  patient. 

TUBERCULAR  DACTYLITIS  (SPINA  VENTOSA) 

This  is  a  very  common  form  of  tubercular  disease  in  cliiklren.  in 
which  the  bones  of  the  fingers  or  toes  or  of  the  metacarpus  or  meta- 
tarsus are  affected.  It  furnishes  a  marked  exception  to  the  rule  that 
tuberculosis  prefers  the  spong>'  liones  and  the  epiphyses  of  the  lung 
bones  and  seldom  attacks  tlie  shaft  or  its  medulla. 

It  is  primarily  a  diffuse  central  tubercular  osteomyelitis  of  the 
rarefying  form,  fol lowed  by  osteoplastic  periostitis,  resulting'  in 
cheesy  degeneration  within  the  bone  and  deposition  of  new  bone  cx* 
temafly  so  that  expansion  takes  place.  It  begins  as  a  firm  swell* 
ing  of  the  phalanx  or  metacarpal  bone,  with  tenderness  but  withont 
much  pain.  The  swelling  becomes  large  and  fusiform.  ^Sce  Figs, 
9 J,  94  and  95.)  Abscess  ■ "  fonns  and  discharges  through  a  rounded 
opening  with  dark  red  skin  margins.  A  probe  finds  a  comparatively 
large  cavity  within  the  expanded  small-bone*  After  a  tedious  chnjuic 
course  the  disease  process  may  come  to  an  end,  leaving  a  shortened 


Fia  94.   Tuberculosis  of  phalangeal  aku  metatarsal  uones. 


and  flefortned  finger  or  toe,  or  an  ugly  puckered  scar  upon  hand  or 
fout. 

Dactylitis  is  also  one  of  the  manifestations  of  syphilis.  It  occurs 
far  more  rarely  than  tubercular  dactylitis.  It  is  quite  easy  to  mis- 
take the  syphilitic  for  tixe  tubercular  disease,  but  there  are  usually 
other  evidences  of  syphilis  and  there  is  more  tendency  to  attack  ihe 
periosteum  and  less  tendency  to  invade  joints.  The  X-ray  shiiws 
less  atrophy  in  the  histological  structure  of  the  bone. 

Treatnwnl. — Some  advise  excising  the  bone  early,  but  that 
surely  will  result  in  defomnty.    Later,  if  one  attempt  to  scrapie  out 
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.  ir 

I?; 


ihc  diseased  tissue  he  may  find  that  he  has  removed  the  entire  bone, 
or  so  much  of  it  that  it  will  collapse*  Patient,  conserv^ative  treat- 
ment is  best  in  these  cases.  If  treated  early  the  trouble  will  grad- 
ally  subside  with  rather  firm  bandaging  upon  a  splint,  and  leave 
ery  little  impairment  in  appearance  or  usefulness.  If  not  seen  un- 
til the  swelling  has  opened,  it  is  best  to  give  the  same  plan  of  treat- 
ment a  very  thorough  trial  before  resorting  to  any  attempt  at  eradi- 


Tuberculosis  of  MEiATARSAt  Bt^NEs. 


I cation.  Iodoform  and  boric  acid  dressing*  and  fimi  pressure,  with 
beaiion  and  rest  by  means  of  a  splint,  are  still  the  best  treatment, 
^1  , 


TUBERCULOSIS  OF  THE  STERNO  CLAVICULAR  JOINT 


The  sterno-clavicular  joint  is  occasionally,  though  very  rarely 
"m  children,  attacked  by  the  tubercle  bacillus,    WHien  beginning  in 
it  is  usually  ilie  clavicle,  though  it  has  been  known  to  begin  in 
ac  sternum.   It  may  be  primarily  synovial  The  symptoms  are  pain, 
celling,  ancl  tenderness.    The  pain  may  be  sufficiently  severe  to 
ccite  suspicion  of  traumatism;  but  when  the  swelling  appears  it 
the  characteristic  tumor  albus.  firm  or  putty-like.   When  the  clavi- 
ic  is  attacked  the  swelling  takes  an  oblong  shape*   It  somewhat  re* 
ribles  sarcoma,  but  is  more  tender 
Treatment. — On  account  of  its  situation  it  is  unfortunate  to  have 
ippuratton  occur,  for  it  may  take  place  internally  and  descend  into 
ihe  niecHasttum  or  pleura,  or  into  the  sheaths  of  the  blood-vessels 
d  involve  the  veins. 

It  is  best,  as  soon  as  a  diagnosis  can  be  made,  to  open  the  swell- 
g  and  eradicate  the  tubercular  infection,  pack  the  cavity,  and  let 
close  by  granulatioUv  Rarely,  complete  removal  of  the  clavicle 
been  n<  cessarA%  or  a  resection  of  the  stemo-clavicular  joint. 
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TUBERCULOSIS  OF  RIBS  AND  OTHER  BONES 

Frequently  in  adults  but  more  uncommonly  in  children,  it  tends 
to  attack  the  costochondral  junction  and  extend  along  the  rib.  It 

may  htgin  inside  or  outside 
the  chest,  and,  being  almost 
painless,  attracts  little  at- 
tention until  abscess  occurs. 
(See  Fig.  96,)  One  has 
seen  tuberculosis  of  the  ribs 
with  circumscribed  abscess 
of  the  pleura  which  simu- 
lated empyema.  Ordinarily 
there  is  some  external  swell- 
ing which  has  a  long  diam- 
eter in  the  direction  of  the 
length  of  the  rib.  It  should 
be  thoroughly  cleared  out 
and  packed,  to  heal  by 
granulation. 

Tuberculosis  of  other 
bones,  for  instance,  stermimt 
face  or  skull,  occurs  in  chil- 
dren, and  if  untreated  result 
in  tubercular  abscess  witli 
consequences  varying  with 
the  situation.  Upon  the 
face  deformity  and  some- 
times disability  result.  Of 
the  skull  bones  the  mastoid 
Fig,  96,   TuDERruLcji  >  t  ^iui  lhvn-        most    frequently  diseased. 

Dims  OF  RTBS.  frontal,  the  parietal  or 

process  of  the  temporal  is 
occipital,  though  very  rarely  involved  before  the  adult  life,  may  pro- 
duce serious  results.  The  inflammation,  beginning  either  as  a  peri- 
ostitis or  in  the  diploe  may  involve  the  entire  thickness  of  the  bone, 
with  caseation,  suppuration  and  formation  of  small  sequestra*  The 
symptoms  are  pain,  local  tenderness,  swelling,  and  Huctuation  or 
evidences  of  pressure  on  the  brain  if  the  abscess  presses  inward.  Or 
complete  perforation  may  occur*  Syphilis  bears  the  nearest  re- 
setublance.  Usually  other  tuberculous  lesions  are  present.  As  a 
rule  tuberculosis  of  facial  and  cranial  bones  should  be  dealt  with 
actively  by  local  eradication  with  the  sharp  spoon*  gouge  or  drill. 


CHAPTER  X 


FRACTURES  AND  SEPARATIONS  OF  EPIPHYSES 

Intra-Uterine  and  Congenital  Fractures — Incomplete  or 
Greenstick  Fractures — Traumatic  Separation  of  Epiphy- 
ses— Refracture  for  Vicious  Union — Fractures  of  the 
Skull — Fractures  of  Nasal  Bones — Fractures  of  the 
Superior  Maxillary  and  Malar  Bones — The  Inferior 
Maxilla — Clavicle — Injuries  of  the  Humerus  near  the 
Elbow — Fracture  above  the  Condyles  of  the  Humerus — 
Separation  of  the  Lower  Epiphysis  of  the  Humerus — T 
or  Y  Fracture — Fracture  of  the  Internal  Condyle — 
Fracture  of  External  Condyle — Fracture  of  the  Inter- 
nal and  External  Epicondyle — Separation  of  the  Upper 
Epiphysis  of  the  Humerus — Shaft  of  the  Humerus — 
Separation  of  the  Upper  and  Lower  Epiphysis  of  Radius — 
Fracture  of  Shaft  of  Radius  or  Ulna — Fracture  of  Sep- 
aration OF  Olecranon — Fracture  of  Shaft  of  Femur — 
Fracture  of  Siiait  of  Radius  or  Ulna — Fracture  or  Sep- 
aration OF  Trochanter  Major — Separation  of  Lower 
Epiphysis  of  Femur — Fractures  of  Shafts  of  Tibia  and 
Fibula — Separation  of  Tibial  and  Fibular  Epiphyses — 
The  Patella  and  Tubercle  of  the  Tibia — Metacarpal  and 
Phalangeal  Fractures — Fractures  of  Ribs — Fractures  of 
Sternum. 

If  certain  anatomical  and  physiological  differences  which  are 
present  in  the  infant  and  child  are  borne  in  mind,  the  variations  in 
their  fractures  as  compared  with  similar  injuries  in  the  adult  are 
readily  accounted  for.  First,  there  is  the  softer  consistencey  of  the 
bones  in  early  life,  due  to  the  lesser  percentage  of  lime  salts  and  the 
greater  relative  proportion  of  animal  matter  which  they  contain. 
Next,  there  is  the  thicker,  stronger,  more  vascular  and  more  easily 
"  stripped  "  periosteum  in  the  young.  A  third  condition  peculiar  to 
the  young  is  the  loose  attachment  of  epiphysis  to  dia])hysis  in  the 
long  bones;  and  a  fourth,  the  smaller,  softer  and  less  powerfully 
contracting  muscles.    There  are  others  of  minor  importance. 

The  different  consistency  of  the  bones  renders  them  less  brittle, 
consequently  less  liable  to  comminution,  and  more  liable  to  the  in- 
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complete  or  the  greenstick  fracture.  The  thick  periosteum.  and»  to 
a  certain  degree,  the  rarity  of  sharp  splintering,  decreases  the  ntmi* 
ber  of  compound  as  compared  with  simple  fractures  and  kssens  the 
liability  of  over-riding  of  the  broken  ends,  and  of  injuries  to  vessels, 
nerves  or  viscera.  (See  Fig.  97,)  But  if  the  violence  is  sufficient  to 
force  tlie  fragments  through  the  periosteum,  then  the  delicacy  uf 
fasciae,  muscles  and  skin  permits  extensive  laceration  of  the  soft 
parts.  The  absence  of  bony  union  between  the  articular  end  and 
the  shaft  in  the  immature  skeleton  permits  a  separation  to  take  place 


Fig,  gj.  Fracture  of  rahios  and  ulna,  fragments  held  by  periostciint-  So 
little  d^^formtty*  mobility  or  crepitus  that  it  escaped  ihc  notice  of  ati 
experienced  surgeon. 


at  the  epiphyseal  line  as  a  result  of  traumatism  which  in  an  adult 
would  probably  have  caused  a  fracture  or  a  dislocation.  The 
smaller  size  and  weaker  contractile  power  of  the  muscles  modify 
greatly  the  amount  of  the  deformity%  the  tendency  to  which  is  also 
diminished  by  the  more  transverse  line  of  fracture*  A  fracture  of  a 
soft  bone  or  an  epiphyseal  separation  gives  a  crepitus  that  is  less 
sharp  and  grating  than  with  the  dense,  compact,  completely  ossified 
bone  of  the  adult,  or  in  greenstick  fracture  gives  no  crepitus  at  all. 
The  weak  musculature  allows  of  a  readier  reduction  of  the  deform- 
ity;  but  the  lack  of  the  angularity,  of  the  distinctness  of  the  surface 
landmarks  in  the  undeveloped  bony  and  muscular  systems  of  the 
child,  together  with  the  presence  of  the  thick,  soft  layer  of  subcuta- 
neous fat  and  the  tender  skin  render  it  difficult  to  maintain  accurate 
adjustment  and  perfect  immobilization.  These  difficulties  are  in  no 
w^ay  lessened  by  the  natural  restlessness  and  thoughtlessness  of 
childhood. 

Another  peculiarity  is  the  quick  repair  that  takes  place  under 
ordinarily  favorable  conditions;  and  still  others,  the  failure  of 
growth  in  length  which  sometimes  follows  injury  at  the  epiphyseal 
line,  and,  contrary-  to  Mr,  Holmes'  opinion,  the  unlooked-for  obsti- 
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nacy  of  a  pseudo-arthrosis  in  a  child.  These  peculiar  conditions 
are  undergoing  continuous  change  from  fetal  to  adult  life,  each 
stage  of  development  being  in  some  particular  point  different  from 
all  the  others.  Certain  morbid  general  conditions,  as  rachitis  and 
fragillitas  ossium,  in  their  connection  with  fractures,  deserve  sep- 
arate consideration.  Fractures  in  utero  and  of  the  new-born  will 
be  grouped  together. 

Diagnosis. — ^The  diagnosis  is  sometimes  extremely  easy,  as  it 
often  is  in  fracture  in  adults,  but  it  may  be  quite  difficult  in  some 
cases  of  incomplete  or  greenstick  fractures  and  of  epiphyseal  sep- 
aration. Moreover,  fracture  may  be  overlooked  or  unsuspected  in 
infants  or  young  children,  who  give  no  aid  in  locating  pain  and 
drawing  attention  to  the  injury;  and  pain  is  not  as  prominent  a 
symptom  of  fracture  in  the  early  years  of  life  as  it  is  later.  If 
the  child,  through  fear  or  pain,  will  not  allow  a  satisfactory  exam- 
ination, anesthesia  should  be  used ;  and  if  there  is  any  doubt  what- 
ever as  to  the  nature  of  the  injury  or  the  probability  of  a  favorable 
result,  it  is  best  for  the  patient,  and  for  the  surgeon's  reputation, 
that  consultation  with  a  surgical  friend  be  had  and  a  few  notes  of 
the  case  be  recorded. 

Treatment  consists  in  prompt  and  accurate  adjustment  and  the 
application  of  fixation  apparatus,  sometimes  with  extension.  Nu- 
merous materials  are  used  for  this  purpose,  the  most  common 
being  binders'  board,  plaster  of  Paris  and  wood,  with  adhesive 
straps,  cotton  and  bandages.  If  the  fracture  is  simple  and  without 
shortening,  not  near  or  into  a  joint,  so  that  little  swelling  is  to  be 
expected,  it  may  be  put  up  in  plaster  from  the  beginning.  If  swell- 
ing is  to  be  expected,  it  would  be  better  to  use  plaster  splints,  held 
in  place  by  a  muslin  roller,  as  this  can  readily  be  removed  for  inspec- 
tion and  adjustment.  Frequently  plaster  is  not  at  hand,  and  binders' 
board  is  usually  obtainable,  and  having  been  cut  to  shape  and  dipped 
in  hot  water  and  applied  over  a  layer  of  cotton,  perhaps  reinforced 
with  a  strip  of  wood  and  held  with  a  bandage,  serves  a  useful  pur- 
pose, either  temporarily  or  throughout  the  treatment.  Sometimes 
extension  and  counter-extension  are  necessary,  but  less  frequently 
in  children  than  in  adults,  and  very  seldom,  if  ever,  in  infants. 

Amputation  or  excision  should  almost  never  be  resorted  to  with- 
out an  effort  to  avoid  it  and  save  the  limb.  It  is  only  justifiable  if 
the  limb  or  joint  arc  crushed  and  pulpified  or  the  main  vessels  and 
nerves  hopelessly  injured.  Comminution  of  bone  and  extensive 
laceration  of  soft  parts  does  not  preclude  the  possibility  of  preserv- 
ing a  useful  member.  The  reparative  power  of  the  young  organism 
often  surprises  those  who  are  not  familiar  with  surgery  among 
children.  If,  after  a  faithful  effort  by  hot  wet  dressings  to  revive 
and  maintain  the  vitality  of  the  injured  tissues,  gangrene  super- 
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[gWtt  cannot  censure  himself,  nor  can  the  child's 
him,  for  sacrificing  the  limb  to  save  the  life. 

JTERINE  AND  CONGENITAL  FRACTURES 

[known  that  fractures  may  occur  in  utero  from  vio- 
i>ttl^?or  in  parturition,  either  by  the  natural  expul- 
U  an  unintended  result  of  the  efforts  of  the  attendant, 
ractiires  sometimes  unite  before  birth,  either  in  good 
I  deformity,  as  it  may  happen,  or  they  may  remain 
th*,  CTcn  though  sufficient  time  had  elapsed.  These 
les  Mve  a  medico-legal,  as  well  as  a  surgical,  interest, 
pc  bones  of  the  skull  may  be  either  linear,  in  the  form 
educed  by  the  blade  of  the  obstetric  forceps  or  from 
^ast  an  exostosis  or  the  sacral  promontory ;  or  of  the 
rie^^  from  continued  pressure  upon  one  point.  Any 
|ff  the  cranial  vault  may  be  fractured  either  in  spon- 
-Kcl  ^lelivery,  but  the  parietal  most  frequently  suffers 
luite  frequently  no  symptoms  result  and  no  treatment 
leyotid  careful  manipulation  upon  deliver}'.    But  if 
lure  symptoms  due  to  depression  of  bone  or  intra- 
rhage,  trephining  should  be  resorted  to.    This  is  sel- 
|)ften  slight  depressions  disappear  spontaneously  or 
r<luce  no  symptoms.  However,  the  effects  may  be  so 
\\ug  as  not  to  be  attributed  to  their  real  cause.  The 
^  11  professional  opinion  will  demand  operation  in 
roscd  bone  or  intra-cranial  hemorrhage  in  the  new- 
there  arc  enough  symptoms  to  make  a  diagnosis, 
may' be  fractured  or  its  lateral  halves  separated  at 
>rtg  lit  extraction.   It  should  be  put  up  in  a  plaster  of 
?d  liindcr's  board  splint;  or  a  plaster  cast  should  be 
[ilcanite  splint  shaped  upon  that.   One  of  the  not  un- 
ris  separation  of  the  upper  epiphysis  of  the  humerus, 
Ittempts  to  bring  down  the  arm  which  has  remained 
lie  head  in  a  head-last  delivery,  or  by  pulling  upon 
lotation  at  the  same  time.    For  symptoms  and  treat- 
Ion  on  separation  of  epiphyses,  and  of  the  special 

>f  the  shaft  of  the  humerus  occurs  in  the  same  way 
Reparation.   It  should  be  dressed  by  splints  encircling 
le  member  flexed  to  a  right  angle,  and  fastened  to  the 
I  rax  by  adhesive  straps  and  a  bandage, 
hracttire  of  the  femur  is  usually  caused  in  attempts 

-ion  or  in  breech  presentations  during  attempts  to 
I  thigh  by  finger,  blunthook  or  fillet.    There  is  very 
or  tendency  to  override.   Union  qsqalljr  takes  place 
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in  ten  or  fifteen  days  if  the  limb  is  properly  put  up  at  once,  and 
gives  a  good  result  without  shortening  or  other  deformity.  Binders' 
board  is  always  at  hand ;  or  sheet  vulcanite  can  be  secured,  as  Nan- 
crede  suggests.  Either  of  them,  after  dipping  in  hot  water,  can  be 
modeled  upon  the  limb  and  abdomen,  and  then,  after  careful  adjust- 
ment of  the  broken  ends,  bandaged  on,  or  plaster  of  Paris  can  be 
used,  or  light  wooden  splints  around  the  thigh.  If  the  precaution 
be  taken  to  carry  the  splinting  above  the  hip-joint  to  abdomen  or 
chest,  and  below  the  knee,  a  straight  limb  will  be  obtained.  Some 
prefer  the  suspension  treatment  in  fractures  of  the  thigh,  even  in 
the  new-bom.  But  one  has  often  had  results  that  could  not  be 
improved  upon,  and  never  any  bad  ones  from  the  simple  straight 
splinting  without  any  form  of  extension. 

SPONTANEOUS  AND  PATHOLOGICAL  FRACTURES 

Spontaneous  and  pathological  fractures  occur,  but  very  rarely, 
as  a  result  of  muscular  action  or  trifling  accidental  force  acting 
upon  bone  weakened  either  by  local  disease,  such  as  osteitis  or  sar- 
coma, or  a  geneial  disease  like  scurvy  or  rachitis,  osteopsathyrosis, 
and,  still  more  rarely  in  children,  by  osteomalacia,  diabetes  and  the 
osteoporosis  accompanying  central  nervous  disease  and  phospha- 
turia.  It  has  been  reported,  but  must  be  rare  also,  in  hydrocephalus 
and  infantile  paralysis.  Spontaneous  separation  of  epiphysis  occurs 
in  syphilis  in  young  infants ;  it  has  been  mentioned  under  epiphysitis 
and  syphilis.  Epiphysis  and  shaft  reunite  under  anti-syphilitic 
treatment. 

Rickets  and  scurvy  produce  a  friability  of  the  bones  which 
sometimes  leads  to  spontaneous  fracture  or  to  fracture  from  slight 
violence.  Union  is  usually  obtained,  although  it  may  take  place 
slowly,  and  there  may  be  a  larger  callus  than  in  normal  bone. 

Osteopsathyrosis,  a  form  of  fragilitas  ossium,  is  an  hereditary 
disease,  in  which  there  is  a  tendency  to  fracture.  The  nature  of  the 
disease  is  unknown.  It  does  not  present  the  epiphyseal  enlarge- 
ments nor  the  pliability  of  rickets,  nor  the  softness  of  osteo- 
malacia. The  bones  are  small,  and,  being  deficient  in  lime  salts 
without  having  an  increase  of  organic  matter,  they  are  brittle,  and 
repeated  fractures  occur  from  very  slight  violence.  The  muscles, 
fasciae  and  ligaments  are  also  lax,  although  the  child  appears  in 
good  health.  There  is  very  little  pain,  swelling,  or  deformity  as  a 
result  of  the  fracture.  The  prognosis  as  to  union  of  the  fracture 
is  good,  but  as  to  the  general  condition  it  is  unpromising.  The 
treatment  is  that  of  any  fracture,  locally,  and  for  the  general  patho- 
logical state,  cod-liver  oil,  phosphorus,  iron,  manganese,  arsenic, 
hypophosphites  of  lime  and  soda,  good  nourishing  food,  and  hygienic 
mode  of  life. 
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\v\  is  extremely  rare  in  children.  The  bones  are 
salts,  their  inorganic  matter  having  been  absorbed 
plary  surface.  There  is  no  beading  of  ribs  nor  en- 
jil»h}  scs  of  the  long  bones,  nor  osteoplastic  activity 
iini,  as  in  rickets.  The  bones  are  thus  exceedingly 
1%  and  spontaneous  fractures  occur,  as  well  as  very 
(UuRs.  If  union  takes  place  there  is  superabundant 
false  joint  is  formed  there  is  little  prospect  of 


TPLETE  OR  GREENSTICK  FRACTURES 

frih  tiire,  or  fracture  in  which  there  is  not  complete 
liiuiii)  ,  occurs  in  children.  ]>y  this  is  meant  fracture 
li^  sohition  of  continuity  through  a  part  of  the  bone 
jxity,  while  the  remainder  of  the  bone  up>on  the  con- 
Jnu.  It  is  not  very  apt  to  be  accompanied  by  longi- 
1  t]ssure  of  any  extent. 

I  fracture  which  is  far  more  frequent  in  children 
lunigh  it  does  occur  in  the  latter,  is  the  true  incom- 
1  stick fracture,  sometimes  called  infraction,  in 
luily  angulation  at  the  seat  of  injury,  but  no  solution 
iiiikss  the  bent  bone  be  straightened  again,  which 
|c<Mii|)!ete  fracture.   The  most  common  situations  of 
the  foreann  and  the  clavicle:  and  more  rarely  the 
III  i;h.   In  the  forearm  or  leg  one  bone  may  undergo 
Itlic  other  an  incomplete  or  a  greenstick,  fracture, 
(and  tenderness  on  pressure  at  the  angulation  are  the 
mobility  and  cre])itus  being  absent,  and  deformity 
r       Thus  greenstick  fractures,  if  slight,  are  very 
1 1  II  mil  the  presence  of  the  callus  or  its  interference 
I  arul  sii])ination,  if  the  injury  is  in  the  forearm,  draw 
|e  Figs,  f)^  and  99.) 

[lent  of  greenstick  is  the  same  as  for  simple  complete 
:  c  Ti  cnrly  the  deformity  should  be  corrected  (even  if 
[k>  ilie  fracture)  and  the  limb  put  up  in  fixation 
^ct  Ti  until  there  is  considerable  swelling  or  a  callus 
has  often  succeeded  in  straightening  the  bone  by 
lolmes'  advice  and  putting  it  up  in  straight  splints, 
rearl justing  them  frequently  so  as  to  avoid  ulcera- 

lUMATIC  SEPARATION  OF  EPIPHYSES 

a--  would  he  ex])ected.  much  more  frequently  at 
and  stage  of  (levelo])ment  which  find  the  epiphyses 
t  yet  made  one  by  bony  union,  as  should  take  place 
Lweity-two  and  in  the  male  at  twenty-five  years  of 
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age.  It  lias  long  been  believed  and  clemonstraied  by  clinicians  and 
iiivciilifratnn^  ihat  tUn  line  of  separation  does  not  often  follow  exactly 
the  epi|diyscal  line,  but  <leviates  into  tlie  diapbyf-is  or  imo  the  epiphy- 
si».  Tlie  >x>utiger  the  patient  tbe  more  probable  it  i^  tbat  the  sepa- 
ration will  lake  place  accurately  in  the  epiphyseal  line;  while  in 


Fjc,  98.  Grken STICK  FHAcruRE  RADIUS  AND  utKA.  Brought  for  trcatmt'iit 
three  weeks  afUT  the  accidcvit.  Refracture  and  &iraightcoing  was  nec- 
t^h^Ty.   Girl  six  years  old. 


Fir,   rjci     Gtjfencttck  FRACTrRF  BOTH  HOnf?        puRtiARM,     Boy  8  y^Jits  old 


patients  approaclnng  the  aj^e  when  c]iij*hy*iis  and  diapbysis  arc 
joinetl  by  himc  it  becomes  more  probable  that  a  portion  of  bone  will 
be  torn  off  with  the  cartilage  So  that  observations  with  the  X-ray 
made  niorc  recently  only  serve  as  cnrrot>orative  evidence.  The  at- 
tempt to  deny  the  propriety  of  classifying  cpipbyscal  separations  as  a 
!«pecial  variety  of  injury  because  the  fracture  does  not  adhere  pre- 
cisely to  the  epiphyseal  line,  hut  has  a  few  granttles  or  more  uf  bone 
upon  the  separated  cartilage  or  of  cartilage  upon  the  end  of  the  bone, 
has  no  tenable  ground*  And  the  following  opinion,  written  in  f868 
hy  Timolby  Holmes,  has  scarcely  been  improved  nfx^n :  "Tbe  con- 
clasion  to  whkh  my  experience  of  this  injury  would  lead  me  is  that 
fracture  occtirs  noi  very  rarely  at  or  in  the  immediate  neigiiborhood 
of  the  epiphyseal  line ;  that  tbe  line  of  fracture  coincides  in  these 
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l^\  ith  that  of  the  epiphyseal  cartilage,  but  seldom  com- 
ic i^^ciieral  symptoms  are  therefore  the  same  as  those 
jiilc  ihe  special  symptom  must  be  sought  for  from  the 
:h  joint;  and,  finally,  that,  as  the  epiphyseal  cartilage 
lirc<l>  loss  of  growth  is  very  liable  to  follow." 
|y  is  generally  produced  by  cross-strain.    The  diag- 
lipun  the  history  of  the  injury,  the  deformity,  the  size 
lie  fragment,  the  local  tenderness,  undue  mobility,  loss 
Id  crepitus.   The  displacement  may  \)e  so  slight  as  to 
lireljf  from  the  diagnosis,  or  it  may  be  complete. 
|yS^  are  not  very  deep  and  the  fracture  line  is  ver\- 
that  if  there  is  no  displacement  it  may  be  over- 
|Kre  is  displacement  it  may  be  mistaken  for  a  disloca- 
^{^s  of  the  fragments  are  less  sharp  in  outline  than 
fracture.    Crepitus  may  be  absent,  or  very  indis- 
lometimes  described  as  "  false  "  or  "  dummy  "  crepitus 
feeling. 

and  vascular  periosteum  of  a  child  is  very  easily 
\]]r  shaft  of  a  bone,  but  is  more  firmly  adherent  to 
the  articular  cartilages  and  about  the  tendinous  and 
Jhmetits,  so  that  if  an  epiphysis  is  detached  and  dis- 
carries  with  it  the  periosteum  which  strips  from  the 
IhiTig  it  of  a  portion  of  its  vascular  supply  and  possibly 
Icrosis.   Or  this  loosened  periosteum  may,  if  there  is 
|tRnt,  become  interposed  between  the  fragments  and 
*n.  Or  if  the  displacement  remains  for  a  time  unrc- 
J  >  >n  beneath  the  separated  portion  of  periosteum  may 
Ir  of  bone  which  renders  reduction  impossible  without 
lits  removal.    The  liability  of  displacement  lies  not 
Ircc  and  direction  of  the  violence,  but  in  the  muscular 
Jbout  the  joint  which  draw  upon  the  fragments. 
:?r  is  the  implication  of  the  near-by  joint,  especially 
hyseal  line  lies  within  it.    Suppuration  is  more  com- 
jration  of  an  epiphysis  than  after  an  ordinary  fracture, 
|<.asons  that  so  many  inflammations  attack  the  epiphy- 
le  Sections  on  Osteo-Myelitis  and  Epiphysitis.)  The 
[sted  growth  in  length  is  to  be  borne  in  mind  and  is  to 
|>  the  parents.  If  such  arrest  occurs  it  will,  of  course. 
|irfomiity  the  younger  the  child,  and  be  more  marked 
located  in  one  of  those  epiphyses  which  contribute 
jiigth  of  the  bone;  namely,  "the  upper  end  of  the 
tibia  and  the  lower  end  of  femur  and  radius.'' 

inries  are  more  common  at  the  lower  and  upper  ends 
is,  tfie  lower  end  of  the  femur,  the  lower  end  of  the 
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radius,  occasionally  at  the  upper  end  of  the  tibia,  and  more  rarely 
elsewhere.  The  authors  vary  as  regards  frequency.  My  own  expe- 
rience would  place  the  lower  end  of  the  humerus  as  the  most 
frequent 

REFRACTURE  FOR  VICIOUS  UNION 

Refracture  has  been  alluded  to  under  the  heading  of  greenstick 
fracture  which  has  been  undiscovered  and  been  allowed  to  unite  in 
deformity.  If,  after  greenstick  or  any  other  fracture,  there  is 
deformity  which  seriously  interferes  with  function  or  is  very  un- 
sightly and  is  not  so  near  a  joint  as  to  make  the  refracture  impossible 
without  imperiling  the  joint,  refracture  should  be  undertaken.  With 
the  child  under  anesthesia  it  may  be  found  that  the  union  in  the 
faulty  position  is  not  very  strong.  If  it  resists  safe  efforts  at  refrac- 
ture it  may  be  necessary  to  cut  down  upon  it  and  use  the  saw  or 
osteotome.  Of  course  an  open  wound  is  not  without  some  danger, 
and  cases  have  occurred  of  failure  to  secure  union  after  refracture. 
Refracture  of  one  bone  where  there  are  two — for  instance,  of  radius 
or  ulna — will  not  be  found  an  easy  task.  Nor  will  a  correct  align- 
ment after  it  is  fractured  or  cut  through.  There  is  redundance  of 
bone  at  the  point  of  angulation,  which,  together  with  the  presence 
of  the  sound  bone  in  proximity,  prevents  straightening.  A  knowl- 
edge of  these  difficulties  will  deter  the  surgeon  from  attempting 
interference  in  cases  of  slight  deviations  from  the  correct  line.  In 
growing  bones,  nature  may  do  a  good  deal  to  round  off  angularities 
and  accommodate  deviations,  so  that  function  will  be  less  impaired. 

FRACTURES  OF  THE  SKULL 

These  will  be  considered  in  the  Chapter  on  Malformations, 
Injuries  and  Diseases  of  the  Head  and  Brain. 

FRACTURES  OF  NASAL  BONES 

Fractures  of  nasal  bones  are  not  uncommon,  resulting  from 
direct  violence.  It  is  important  that  they  be  recognized  and  treated 
— not  merely  because  of  the  external  deformity  which  may  result, 
but  because  of  possible  encroachment  upon  the  lumen  of  the  nostrils, 
and  because  the  fracture  may  have  implicated  the  lachrymal  bone  and 
interfere  with  the  nasal  duct.  Hemorrhage  is  apt  to  be  sharp  for  a 
time,  but  usually  does  not  call  for  plugging  the  nares.  Attempts  at 
blowing  the  nose  may  cause  subcutaneous  emphysema.  Effusion  of 
blood  or,  later,  swelling  externally,  and  swelling  and  blood  clot  in 
the  nostrils,  may  obscure  the  conditions.  It  may  be  necessary  to 
give  an  anesthetic  in  order  to  make  a  satisfactory  examination  and 
replace  the  fragments.  A  stiff  probe,  grooved  director  or  the  like, 
passed  into  the  nostrils  is  of  the  greatest  service  in  ascertaining  the 
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[i^c<l  ill  conjunction  with  the  finger  and  thumb  upon 
littin^^  the  bones  into  place.    If  the  septum  is  dis- 
|ig  forceps,  with  each  limb  covered  with  rubber  tub- 
both  nostrils  at  once  may  serve  to  replace  it.  The 
usuiUly  be  held  in  position  by  placing  a  small  roll 
(hesiv^  at  each  side  of  the  nose,  with  a  strip  of 
over  all.    If  the  bones  persistently  fall  flat  they 
by  passing  a  harc-lip  pin  through,  well  back,  cut- 
and  winding  silk  thread  from  end  to  end  across 
libber  band  has  been  used  for  this,  but  is  not  rcc- 
i>in  should  be  removed  in  about  a  week.    If  the 
i))lirated  in  the  break  its  patency  should  be  main- 
j  robe  each  day  or  two,  or  wearing  a  lead  wire 
Icanula  during  the  healing.    The  displaced  septum 
[be  pinned  in  position  or  held  by  a  vulcanite  tube 

nr  by  a  small  clamp  devised  for  the  purpose. 
I  will  require  cleansing  daily  with  care  fully- warmed 
liUion  or  sodium  bicarbonate  solution  of  the  same 
It  difficulty  will  be  experienced  in  preventing  the 
ling  ^t  or  blowing  the  nose  unless  the  hands  are 

THE  SUPERIOR  MAXILLARY  AND  MALAR 
BONE 

I  have  never  met  but  once.    The  boy  had  fallen 
Tt  was  said  the  wheel  passed  over  his  chest  and 
|^ark>  had  that  appearance,  though  it  seemed  almost 
;r eater  harm  was  not  done.    There  was  contusion 
at  the  cheek  bone,   lie  recovered,  with  slight  depres- 
lar. 

maxilla  is  fractured  with  displacement  it  is 
support  it  by  bandaging  the  inferior  maxilla  firmly 
I  a  fotir-tailcd  bandage.    A  dentist  can  often  be  of 
making  a  gutta  percha  plate  or  wiring  the  teeth 

ttii.^  fragments. 

THE  INFERIOR  MAXILLA 

|i»  fftuch  more  frequently  fractured  than  the  upper 
1  seen  it  caused  by  a  fall  upon  rafters,  by  an  acci- 
(h  a  baseball  bat  and  other  direct  violence,  and  the 
&aetured  in  the  hands  of  a  dentist  extracting 

Ire  is  generally  not  difficult  to  locate,  especially  if 
Iplcte.  A  single  fracture  is  kept  in  adjustment  with- 
ple.   Double  or  nmltiple  fractures  cause  difficulty. 
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The  approximation  of  the  lower  and  upper  teeth  is  an  important 
matter  in  this  adjustment.  Ordinarily  it  is  sufficient  to  mold  a 
splint  of  poroplastic  felt  or  leather  to  fit  the  jaw,  and  hold  it  in 
place  with  a  four-tailed  bandage.  Better  than  a  bandage  is  a  snugly 
fitting  muslin  cap,  which  the  child  cannot  displace,  with  sides  ex- 
tending under  and  in  front  of  the  chin.  Or  the  ordinary  four-tailed 
bandage  or  sling  of  the  chin  can  be  covered  with  adhesive  strapping, 
or  supplemented  with  cross  bandages  on  the  head,  sewed  in  place. 
If  wiring  of  fragments  is  attempted  the  location  of  the  sacs  of  the 
developing  teeth  should  be  carefully  avoided.  If  there  is  more 
than  one  fracture,  or  difficulty  in  keeping  the  fragments  in  posi- 
tion with  correct  occlusion,  the  assistance  of  a  dentist  should  be 
obtained.  A  wax  impression  is  taken,  from  which  a  gutta-percha 
splint  is  made,  fitting  accurately  between  upper  and  lower  sets  or 
alveolar  processes,  and  held  by  a  stiff  wire  emerging  at  each  angle 
of  the  mouth  and  fastened  upon  the  outside  near  the  rami.  The 
outside  splint  before  described  then  holds  the  lower  jaw  firmly 
closed  upon  the  upper.  Young  children  can  be  fed  through  a  nasal 
tube  passed  into  the  stomach,  or  liquid  refreshment  passed  inside 
the  teeth  to  the  space  behind  the  molars.  Great  care  should  be 
taken  to  keep  the  mouth  cleansed  by  drinking  water  after  feeding, 
and  by  the  use  of  mild  antiseptic  washes. 

CLAVICLE 

Fracture  of  the  clavicle  is  the  most  frequent  fracture  of  child- 
hood. It  is  estimated  that  it  comprises  from  10  to  15  per  cent,  of 
all  fractures,  and  that  one-third  of  them — some  say  one-half  of 
them — are  in  children  under  the  tenth  year.  The  site  is  usually 
somewhere  in  the  middle  third.  It  is  the  most  frequently  over- 
looked of  all  fractures.  Not  uncommonly,  after  a  little  tumble,  the 
child  refuses  to  use  his  hand  or  forearm,  and,  after  the  mother  has 
examined  these  and  found  nothing  wrong,  his  crying  is  attributed 
to  fright  or  peevishness.  Or,  perhaps,  the  "  sprained  "  arm  is  put 
in  a  sling  and  the  injury  not  located  until,  in  about  a  week,  the 
enlargement  of  callus  appears.  Even  when  examined  by  a  surgeon 
a  simple  fracture,  which  did  not  tear  the  periosteum,  or  a  greenstick 
fracture  is  easily  overlooked. 

In  infants  and  young  children  a  sufficient  dressing  is  a  ban- 
dage which  holds  the  extremity  snugly  against  the  thorax,  with  the 
hand  toward  the  opposite  shoulder.  Cotton  should  be  placed  be- 
tween the  limb  and  the  chest  and  drying  powder  sifted  in,  lest 
chafing  occur,  but  no  axillary  pad  is  necessary.  In  two  or  three 
weeks  a  sling  is  sufficient.  In  older  children,  Sayre's  method  may 
be  employed.  A  wide  strap  of  adhesive  is  sewn  around  the  upper 
arm,  with  its  adhesive  side  out.   The  arm  is  then  drawn  backward, 
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\\\^  is  carried  across  the  back  and  around  the  chest, 
skill,  and,  passing  under  the  elbow,  it  is  sewn  to 
trap  in  the  middle  of  the  back.    The  elbow  is 
rward  against  the  chest.   A  thin  pad  is  introduced 
d  the  hand  carried  up  as  near  as  possible  toward 
>tiMcn    A  second  strap  of  adhesive  has  a  slit  in 
[]i  receives  the  point  of  the  elbow,  and  the  straps 
r  the  sound  shoulder,  where  they  overlap.  A 
is  then  applied  over  all.    Whether  the  humerus 
1  lever  to  draw  the  shoulder  outward  and  pre- 
(f  the  fragments  may  be  questioned,  but  this 
■ily  t^if ects  fixation  as  satisfactorily  as  any  that 
L    A  perfect  result  without  a  small  enlargement 
ic  fracture  should  not  be  promised.   Three  weeks 
cicnt  time  to  secure  union. 

OF  THE  HUMERUS  NEAR  THE  ELBOW 

cry  common  and  very  important,  being  more  nu- 
iries  of  any  other  portion  of  the  bone,  and,  together 
::>f  lie  elbow,  constituting  a  large  percentage  of 
|it>  u  liich  bring  the  surgeon  difficulty  and  anxiety, 
uupod  together  on  account  of  their  being  all  located 
*w  and  so  often  requiring  differentiation.  I  have 
|i  to  arrange  them  in  the  order  of  their  relative  fre- 
lors  arc  not  agreed  upon  that  point,  but  only  with 
iu  nce  in  description, 
lower  extremity  of  the  humerus  is  cartilaginous, 
he  epiphysis  commences  at  the  end  of  the  second 
litL'lUim,  and  this  center  forms  the  greater  part  of 
I  nee  of  the  bone.  Ossification  begins  in  the  internal 
fth  year,  and  in  the  trochlea  at  the  twelfth;  in  the 
about  the  thirteenth  year.  The  ossific  centers  of 
trnchlta,  and  external  condyle  join,  and  then  all 
II  with  the  shaft  at  the  sixteenth  or  seventeenth 
lie  inner  condyle  joins  at  the  eighteenth  year, 
be  perfectly  familiar  with  the  appearance  and  "  feel  " 
pne  joint  in  all  its  positions,  for  it  often  presents  the 
riditions  in  cases  of  injury. 

riminations  where  it  is  possible,  the  affected  member 
e  compared  with  its  sound  mate.  The  most  useful 
mining  an  injured  elbow  is  to  ascertain  the  relative 
olecifmon  and  the  condyles.  If  the  end  of  the 
upon  one  e])icondyle  and  the  middle  finger  upon 
lu  end  of  the  index  finger  upon  the  tip  of  the 
the  joint  is  alternatively  flexed  and  extended  and 
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held  at  a  right  angle,  these  positions  can  be  readily  appreciated. 
It  is  noted  that  when  the  joint  is  fully  extended  the  end  of  the 
olecranon  is  midway  between  the  two  epicondyles  and  all  these  three 
are  in  a  straight  line.  But  if  the  joint  is  flexed  to  a  right  angle  the 
point  of  the  olecranon  forms  the  obtuse  apex  of  a  triangle.  Notice 
whether  either  of  the  condyles  can  be  moved  independently  of  the 
other.  Now,  if  the  distance  between  the  two  epicondyles  is  too 
great,  as  compared  with  the  normal  elbow,  evidently  there  is  a 
fracture  somewhere  between  them.  And  if,  besides,  the  olecranon 
has  ascended  from  its  point  of  the  triangle  it  has  entered  this  split 
between  the  condyles.  But  if  they  are  not  too  wide  apart,  but  the 
tip  of  the  olecranon  has  ascended,  it  has  parted  company  with  the 
ulna.  The  relative  position  of  these  three  points,  the  condyles  and 
olecranon  as  a  group,  to  the  long  axis  of  the  shaft  of  the  humerus 
should  be  noticed — whether  they  are  forward  or  backward  from  its 
axis,  or  deviate  laterally.  By  grasping  the  shaft  of  the  humerus 
in  one  hand,  while  still  holding  the  condyles  in  the  other,  abnormal 
mobility  may  be  tested,  and  if  fracture  or  separation  of  epiphysis 
exists,  crepitation  may  be  detect;ed.  The  position  of  the  head  of 
the  radius  should  be  located;  flexion  and  extension,  pronation  and 
supination  all  be  systematically  examined.  At  the  risk  of  being 
tiresome  I  here  venture  to  repeat  the  caution  that  in  any  possible 
doubt  or  difficulty  about  an  injured  bone  or  joint,  a  friend  should 
be  called  in  and  an  anesthetic  administered  for  the  examination  and 
dressing;  and  a  few  notes  made  of  the  condition  and  subseqi^ent 
treatment.  Many  a  practitioner  has  regretted  omitting  such  thor- 
oughness and  precaution. 

I  cannot  agree  with  those  who  advise  waiting  until  the  swell- 
ing subsides  before  attempting  a  thorough  examination,  or  before 
reducing  and  applying  splints.  Instead  of  subsiding,  even  with 
the  use  of  evaporating  lotions  and  the  like,  the  swelling  may  become 
more  dense  and  brawny,  rendering  the  landmarks  more  obscure 
than  ever  and  remaining  until  the  formation  of  callus  has  begun 
with  the  deformity  uncorrected. 

The  injury  of  the  humerus  near  the  elbow  (if  dislocation  be 
excluded)  may  be  a  fracture  above  the  condyles ;  it  may  be  a  sep- 
aration of  the  lower  epiphysis,  and  either  of  these  may  be  made  a 
T  fracture  by  a  v,ertical  break  extending  into  the  joint ;  it  may  be 
a  fracture  of  the  internal  or  of  the  external  condyle,  or  of  the 
internal  or  of  the  external  epicondyle,  or  through  the  trochlea,  or 
through  the  capitellum. 

FRACTURE  ABOVE  THE  CONDYLES  OF  THE  HUMERUS 

Violence  acting  near  the  lower  end  of  the  bone,  either  forward 
or  backward,  or  with  the  elbow  over-extended,  or  by  torsion,  may 
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produce  this  fracture*  The  fracture  may  be  oblique  in  any  direc^ 
tion  or  nearly  transverse,  and  the  deformity  will  vary  somewhat 
accordingly. 

Symptoms  and  Diagnosis, — The  symptoms  are  defomiity,  Ic^ 
□f  function,  undue  mobility,  crepitus  and  pain.  The  deformity  is 
usually  a  projection  at  the  back  of  the  elbow,  caused  by  the  lower 

fragment,  (Sec  Fi^,  lOO.) 
Rarely  the  obliquity  may  be 
dt>wnward  anti  backward 
and  cau^e  a  projection  of 
the  upper  fragment  in  the 
same  direction,  while  the 
lower  frag^ment  points  for- 
ward and  upward. 

The  injury  will  somewhat 
resemble  dislocation,  espe- 
cially when  the  point  of  the 
elbow  projects  backward 
from  the  line  of  the  hu- 
merus«  But  it  will  at  once 
be  perceived  that  llie  posi- 
tion of  the  olecranon,  with 
relation  to  the  condyles,  lias 
not  changed ;  it  remains  the 
same  as  in  the  sound  elbow : 
and  that  the  abnormal  angu- 
lation is  not  in  the  joint,  but 
perceptibly  above  the  joint, 
and  that,  upon  traction  upon 
the  flexed  forearm  and 
pressing  the  elbow  forward, 
the,  deformity  can  easily  be  reduced,  but  inunediately  returns  upon 
release  of  the  traction*  There  is  also  abnormal  lateral  mobility, 
and  perhaps  crepitation* 

Treatment. — ^The  sooner  tlie  fracture  is  reduced  and  put  up 
in  spHnts  the  better.  The  proper  application  of  a  padded  splint 
bandaged  in  place  does  much  to  prevent  swelling  and  inflanimation, 
and  does  it  better  than  liniments  or  lotions.  The  pressure  does 
some  of  this  work,  but  the  fixation — the  enforcement  of  rest  npon 
the  irritated  tissues — does  more.  Gcrster  uses  an  Esmarch  ban- 
dage, the  patient  being  anesthetized,  to  rapidly  reduce  the  swelling 
so  that  a  diagnosis  can  he  made,  and  then  puts  up  the  fracture. 
Swelling  that  can  be  removed  by  an  elastic  bandage  in  the  course 
of  a  few  minutes  can  be  prevented,  or,  if  present,  more  graditally 
removed  by  the  supporting  pressure  of  a  well-applied  dressing. 


Fig.  100.    Fracture  of  hight  humerus 
above  the  condyles.   Boy  aged  S  years. 
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The  therapeutic  effect  of  cold  can  be  utilized  if  necessary  by  the 
use  of  ice  bags  applied  outside  of  the  dressings. 

Very  numerous  methods  for  the  treatment  of  supracondylar 
fractures  of  the  humerus  are  recommended.  They  vary  all  the 
way  from  double  splinting  of  arm  and  forearm  with  weight  exten- 
sion— ^the  patient  kept  in  bed — ^to  laying  the  arm  on  a  pillow  and 
putting  on  no  apparatus  at  all.  The  position  advised  also  varies 
from  complete  extension,  through  moderate  flexion,  flexion  to  right 
angle,  up  to  forced  flexion.  The  limits  of  time  and  space  preserve 
us  from  a  discussion  of  all  these.  No  doubt  excellent  results  have 
been  obtained  by  every  one  of  the  different  plans.  If  the  surgeon 
examines  carefully  and  perceives  the  condition,  and  adapts  means  to 
meet  the  indication,  rather  than  by  rule,  he  will  usually  succeed. 
In  my  own  practice  I  prefer,  in  the  majority  of  these  cases,  the 
anterior  hinged  splint,  reaching  from  the  level  of  the  armpit  to  the 
fingers,  with  a  molded  or  sometimes  a  straight  back  splint  for  the 
arm.  The  splint  is  smoothly  rounded  at  the  angle  and  well  padded 
along  its  whole  bearing  surface.  Two  adhesive  straps  are  placed 
along  the  anterior  and  two  along  the  posterior  aspect  of  the  fore- 
arm, adhering  as  far  as  the  wrist,  their  free  ends  extending  beyond 
the  fingers.  With  the  elbow  three-fourths  extended,  the  hinged 
splint  is  laid  upon  its  anterior  surface  and  the  upper  end  of  the 
splint  strapped  with  wide  adhesive  to  the  upper  arm.  Seizing  the 
condyles  with  thumb  and  fingers,  the  fracture  is  reduced  and  frag- 
ments adjusted.  By  pulling  forward  upon  the  forearm  and  press- 
ing backward  upon  the  splint  this  adjustment  is  maintained,  while 
the  extension  straps  upon  the  forearm  are  tied  over  notches  in  the 
lower  end  of  the  splint.  By  flexing  the  extremity  toward  the  right 
angle  any  desired  degree  of  extension  can  be  produced.  The 
back  splint  is  then  put  in  place  and  held  by  two  or  three  encir- 
cling straps  of  adhesive.  The  whole  extremity  is  carefully  ban- 
daged, from  fingers  to  armpit.  If  there  is  much  contusion  or 
swelling  or  joint  injury  the  patient  is  put  to  bed,  with  the  arm 
elevated  on  a  pillow,  with  an  ice  bag  beneath  and  one  on  top  of 
the  elbow.  Ordinarily  he  goes  about  with  his  arm  in  a  sling,  elbow 
at  right  angles.  The  bandage  can  be  removed  and  the  limb  in- 
spected at  any  time  without  removing  the  splints,  and  then  reband- 
aged.  There  is  no  hurry  about  passive  movements.  Three  weeks 
or  four  is  soon  enough,  and  by  that  time  the  limb  is  nearly  well. 

SEPARATION  OF  THE  LOWER  EPIPHYSIS  OF  THE  HUMERUS 

This  injury  is  more  apt  to  occur  in  children  under  four.  As 
Mr.  Owen  says,  it  seems  to  take  the  place,  to  some  extent,  of  dis- 
location or  fracture,  the  junction  of  epii)hysis  and  diaphysis  yielding 
more  readily  than  .either  the  bone  or  the  ligaments.   But  it  happens 
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nth  (  r  fourteenth  year,  becoming  less  frequent  as 
J  flute  ossific  union  is  approached.    It  appears,  too, 

iiccs  the  separated  portion  is  less  likely  to  be  the 
in  plder  children  it  may  be  only  the  external  con- 

um. 

ms?  of  separation  of  the  lower  epiphysis  are  the 
supracondylar  fracture,  with  displacement  of  the 
|bactaward,  excepting  that  the  angulation  is  imn\e- 
joint  (the  epiphysis  being  but  a  thin  layer  extend- 
:iu  tlic  epicondyles),  and  the  margins  of  the  frag- 
arp,  abnormal  mobility  less  evident,  and  crepitation 
le  injury  bears  some  resemblance  to  dislocation  of 
ward.   But  the  olecranon  and  condyles  keep  their 
positions.   The  backward  displacement  can  readily 
|holding  the  shaft  of  the  humerus  in  one  hand  and 
dyles  and  olecranon  downward  and  forward — but 
orrected.  At  the  same  time  one  notices  the  abnor- 
ility  and  the  crepitation.    Epiphyseal  separation 
cnts  so  little  displacement  and  consequent  deform- 
riiobiUty  and  doubtful  crepitation  that  it  is  likely 
considered  a  sprain  until  the  presence  of  callus, 
itioB,  reveals  the  diagnosis.   In  any  case  of  doubt 
at  the  case  as  one  of  epiphyseal  separation  or  frac- 
lirc  I  hem  positively  not  present.    This  fracture  is 
he  supracondylar,  but  is  more  easily  held  in  place, 
a  molded  splint  of  binders*  board,  felt  or  plaster, 
e  anterior  hinged  splint,  sometimes  omitting  the 
n  the  forearm  and  using  molded  binders'  board  as 
lii  u  takes  place  somewhat  more  quickly  than  with 
a  shaft  fracture,  and  passive  motion  may  be  begun 

T  OR  Y  FRACTURE 

Idition  to  a  supracondylar  fracture  or  a  coniplete 
ation,  there  is  a  vertical  fracture  into  the  joint  it 
fracture,  according  to  the  direction  of  the  upper 
In  addition  to  the  symptoms  of  supracondylar 
lyseal  separation  we  have  a  widening  across  the 
Iv  les  are  too  far  apart,  and  they  move  independently 
lanri  of  the  shaft.  Sometimes  the  fragments  are 
rliia  is  between  them,  shortening  the  upper  arm 
Ining  the  elbow.  The  joint  is  filled  with  blood  and 
listotttn.i:]^  its  outlines.  There  is  free  mobility  and 
\\  til  is  extensive  traumatism  there  is  apt  to  be  injury 
1  or  vessels.  An  anesthetic  is  always  necessary  in 
It  is  put  u])  with  the  anterior  hinged  splint,  the 
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adhesive  extension  on  the  forearm  like  the  supracondylar  fracture, 
but  with  a  molded  back  splint  well  up  the  arm  and  down  on  the 
forearm,  coming  round  from  behind.  Care  should  be  taken  to 
have  the  splint  not  too  wide  at  the  joint,  for  when  the  forearm  is 
pulled  down  and  the  separated  condyles  pressed  together,  they  must 
be  held  together  by  the  molded  back  splint,  which  extends  forward 
to  cover  them.  This  is  the  only  elbow  fracture  which  is  at  all  likely 
to  need  weight  or  other  extension,  and  it  can  be  used  if  shortening 
is  not  overcome.  But  I  have  never  seen  a  case  in  a  child  in  which 
a  good  position  could  not  be  maintained  and  a  satisfactory  result 
secured  by  the  method  here  described.  Elevation  and  ice  bags  are 
in  order  for  some  days. 

In  these  fractures,  near  and  into  joints,  there  has  been  much 
discussion  concerning  the  time  to  begin  passive  motion.  After 
considerable  observation  on  this  point,  my  own  conclusion  is  that  to 
begin  passive  motion  before  union  is  sufficiently  firm  not  to  be  dis- 
turbed by  it,  and  the  inflammation  so  far  subsided  as  not  to  be 
re-excited  by  it,  is  a  mistake.  It  only  leads  to  more  callus,  inflam- 
matory exudate  and  scar  tissue,  and  invites,  rather  than  averts, 
ankylosis.  Four  weeks  is  probably  soon  enough  to  begin  it.  But 
if  it  can  be  done  without  pain  it  can  be  begun  in  three  weeks. 
Splints  are  used  four  to  six  we^eks.  With  the  hinged  splint  the 
straps  and  bandages  can  be  slightly  loosened  and  the  joint  slightly 
flexed  or  extended  upon  alternate  days,  the  desired  angle  being 
maintained  by  the  adjustment  of  the  sling.  If,  after  a  few  weeks 
more,  there  seems  to  be  fibrous  ankylosis,  an  anesthetic  may  be 
given  and  the  adhesions  broken.   But  this  is  seldom  needed. 

FRACTURE  OF  THE  INTERNAL  CONDYLE 

The  line  of  fracture  begins  above  or  upon  the  internal  epi- 
condyle  or  epitrochlea  and  extends  downward  and  outward  to  the 
articulating  surface  of  the  trochlea.  Crepitus  is  usual.  Swelling 
may  be  greater  on  the  injured  side,  but  soon  becomes  general.  The 
most  characteristic  symptom  is  independent  mobility  of  the  condyle. 
Lateral  mobility  of  the  forearm  is  sometimes  noticed,  and  the  frag- 
ment may  push  up  higher  than  its  proper  position.  The  fragment 
remains  attached  to  the  olecranon  unless  there  is  also  dislocation, 
which  may  occur.  There  is  usually  not  enough  displacement  to 
disturb  very  noticeably  the  relative  positions  of  the  condyles  and  the 
olecranon.  It  is  said  that  late  displacement  may  occur  by  pushing 
up  of  the  fragment  and  the  ulna  by  a  sling,  and  thus  adduction  of 
the  forearm  may  be  produced.  But  this  may  be  due  rather  to 
stunted  growth  on  that  side  of  the  bone  through  injury  of  the 
cartilage.  (Stimson.) 

Jres^tm^t  is  by  a  molded  splint  to  hold  the  condyle  outward, 
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It  ii]nvard.  The  joint  is  placed  at  a  right  angle  and 
sLtiiur  elbow  splint  embraces  both  the  lower  two- 
rm  and  the  entire  forearm,  bandaged  snugly  in  posi- 
r  of  Paris  roller  should  not  be  used  at  first,  lest 

it  too  tight.   The  arm  is  carried  in  a  sling,  but  the 

include  the  elbow.  After  about  three  wxeks  the 
left  off  or  worn  but  loosely  for  protection.  Three 
y  soon  for  passive  movements.    The  sling  may  be 

about  four  weeks. 

<mjR£  OF  EXTERNAL  CONDYLE. 

common  injury  in  children.    The  fracture  extends 
upon  the  external  epicondyle  downward  and  inward 
ng  surface.    There  are  independent  movement  and 
d  by  moving  the  external  condyle  while  the  humerus 
ondyles  are  too  w-ide  apart.   The  fragment  adheres 
il  ulna  unless  there  is  dislocation,  and  it  is  very  easy 
CLjiunt  of  the  fragment  by  movements  of  the  fore- 
a[>l>ears  first  upon  the  outer  side,  but  soon  becomes 
the  |oint.   Occasionally  the  fragment  is  displaced  by 
almost  impossible  to  reduce.   It  may  also  either  be 
'dvm  or  fail  partially  in  its  after  development  and 
ion  of  the  forearm. 

Ijc  ^ory  carefully  reduced  and  a  posterior  molded 
a5  described  for  fracture  of  the  internal  condyle. 

TUB|:  OF  THE  INTERNAL  EPICONDYLE 

injury  more  common  in  children  than  in  adults,  and 
lis  upon  the  elbow,  and  in  dislocations  from  the  pull 
muscles.  The  ulnar  nerve  may  be  injured  at  the 
may  afterward  be  pressed  upon  by  swelling  or  by 
ng  and  crepitus  are  common.  There  may  not  be 
neot  unless  the  injury  accompanies  dislocation,  or 
ly  extended. 

cut  is  so  small  that  it  is  hardly  possible  to  reduce 
in  exact  ])osition  after  reduction.   But  if  the  joint  is 
e  tiiere  is  not  much  displacement  of  the  fragment. 
{!  ^c  flexed  to  a  right  angle  and  put  up  in  a  fixation 
\atiun  s])lint  will  serve;  the  anterior  angular  or  the 
ed  ar«  conmionly  applied  if  at  hand.   In  fractures  of 
,  as  well  as  other  injuries  about  the  elbow  in  chil- 
cil  iRiprovised  a  splint  from  a  pasteboard  box.*  The 
PM  right-angled  triangular  halves  and  their  ends 

*Cteveland  Medical  Gazette,  Jan.,  i8g3. 
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trimmed  to  the  proper  length  for  arm  and  forearm.  The  two  angu- 
lar portions  are  nested  together,  thus  doubling  the  strength.  If  de- 
sired, a  comer  is  cut  from  the  lid  of  the  box  and  applied  on  the 
other  side  of  the  elbow.  Another  angle  of  pasteboard  can  be  applied 
anteriorly  if  necessary.  If  there  are  symptoms  of  pressure  upon  the 
ulnar  nerve  there  should  not  be  too  great  haste  to  cut  down  upon  it. 
With  the  subsidence  of  the  inflammation  and  the  removal  of  callus 
these  symptoms  may  disappear.  Union  is  obtained  in  about  two  or 
three  weeks. 

FRACTURE  OF  THE  EXTERNAL  EPICONDYLE 

This  takes  place  less  frequently  than  that  of  the  internal,  and 
more  frequently  in  children  than  in  adults.  A  molded  binders' 
board,  or  pasteboard  box  splint,  securing  immobilization  for  a  couple 
or  three  weeks,  will  be  all  that  is  necessary. 

SEPARATION  OF  THE  UPPER  EPIPHYSIS  OF  THE  HUMERUS 

This  injury  has  been  referred  to  as  an  obstetric  accident,  pre- 
senting in  the  new-born,  but  it  also  occurs  later  as  a  result  of  a  blow 
or  a  fall  with  the  arm  back  of  the  axillary  line,  or  by  pulling  the 
arm  upward  and  backward.  It  is  not  a  very  common  accident.  The 
head  only  or  the  entire  epiphysis  may  be  separated.  Complete 
displacement  docs  not  readily  take  place. 

The  «lbow  projects  somewhat  backward  and  outward,  and  a 
protrusion  can  be  felt  under  the  coracoid  process.  This  is  the  lower 
fragment,  which  is  pulled  inward  and  forward  by  muscular  action. 
There  is  slight  flattening  of  the  outer  aspect  of  the  upper  arm,  but 
no  distinct  depression  under  the  point  of  the  shoulder.  The  head 
of  the  bone  can  usually  be  felt,  and  on  moving  the  arm  the  shaft  may 
be  found  to  move  separately  with  the  production  of  soft  crepitus. 
The  edges  of  the  fragments  may  be  felt,  but  are  more  smooth  or 
rounded  than  those  of  a  fracture.  But  the  symptoms  are  not  always 
so  definite. 

If  complete  displacement  of  the  fragment  has  taken  place,  re- 
duction may  not  be  easy.  It  may  be  facilitated  by  strongly  abduct- 
ing the  arm  and  making  traction,  and  then  manipulating  the  frag- 
ments. Usually  displacement  is  not  complete,  and  yet  it  is  difficult 
to  maintain  exact  apposition.  However,  the  functional  result  is 
usually  good  in  these  cases.  An  inside  splint  should  be  fitted  to 
extend  from  the  elbow  high  into  the  axilla:  this  should  be  well 
padded.  A  shoulder  cap  of  binders'  board,  plaster,  felt,  or  leather, 
with  the  ann-part  extending  nearly  to  the  elbow,  should  be  applied, 
and  the  two  splints  and  arm  and  shoulder  firmly  fixed  with  adhesive 
straps.    The  elbow  should  be  conveniently  flexed,  laid  comfortably 
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Ihe  thorax,  a  layer  of  cotton  or  linen  intervening  and 
11  toward  the  opposite  shoulder,  and  should  be  snugly 
|at  position.  Drying  powder  can  be  sifted  within  the 
:i  Tie  to  time,  or  the  chest  bandage  changed  if  nec- 
skin  made  comfortable.  The  splints  are  worn  in 
In  to  twelve  days  in  a  new-born  babe,  or  four  weeks 
Id 

SHAFT  OF  THE  HUMERUS 

(  The  shaft  of  the  humerus  are  by  no  means  as 
ires  of  the  lower  end  of  the  bone  and  present  only 
s  from  similar  injuries  in  adults  as  are  common  to  all 
|)il<lren,  as  described  in  the  opening  of  this  chapter, 
a  fid  reduction  usually  present  no  difficulty.  The 
r  angular  and  the  posterior  straight,  or  a  molded 
a  few  encircling  straps  of  adhesive  plaster,  and  a 
n  c  r  all,  fix  the  bone  sufficiently.    With  the  elbow 
I  angle  the  extremity  is  carried  in  a  sling.   From  ten 
f  ks  in  the  new-born  to  three  or  four  weeks  in  chil- 
1  union. 

Ition  of  lower  epiphysis  of  radius 

t  an  uncommon  injury  in  the  young.    It  takes  the 
fracture  of  adults,  which  it  much  resembles.  The 
II     may  follow  the  epiphyseal  line  quite  closely  or  it 
icw  liat  into  the  radial  shaft.    It  is  usually  caused  by 
palm.   The  lower  fragment,  the  epiphysis,  i)rojects 
separated  end  of  the  diaphysis  projects  forward, 
npination  are  prevented.    Flexion  and  extension  of 
painful.    The  phalanges  can  be  moved  voluntarily. 
|ii  adheres  to  the  c])iphysis,  but  is  stripped  up  from 
iriace  of  the  radius,  and  by  its  tension  helps  to  main- 
|n  <)f  the  fragments  in  deformity.  If  left  in  this  position 
would  be  produced  between  the  periosteum  and 
shaft,  which  would  prevent  subsequent  reduction. 
]^  n^ade  from  the  deformity  and  loss  of  function. 
1  R.idily  be  elicited  if  necessar\'. 

is  effected  by  ov€r-ext ending  the  hand,  traction, 
>ipiiysis  forward  while  the  lower  end  of  the  shaft  is 
rd*  then  straightening  or  flexing  the  hand.  There 

I  splints  and  dressings.   The  ready-made  splints  sel- 

II  As  good  a  dressing  as  any  is  a  straight,  flat  pes- 
ni  well  up  on  the  forearm  to  the  metacarpo-phalan' 
n.  with  a  molded  pasteboard  splint  anteriorly  extend- 
anie  distance  above  down  to  the  middle  of  the  palm. 
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The  splints,  after  being  encircled  with  three  or  four  adhesive  straps, 
are  bandaged  from  the  hand  up.  Then  the  hand  is  gently  closed 
and  bandai^ed  in  that  position.  This  prevents  finger  movenients 
which  are  painful  and  quiets  the  muscles.  In  a  week  or  so  the  fin- 
gers and  thumb  are  given  freedom.  Union  is  complete  in  three  or 
four  weeks,  and  there  is  no  trouble  about  stiffness  of  the  fingers 
or  wrist.  Hut  there  may  be  interference  in  the  growth  of  the 
radius  in  length.  And  parents  should  be  informed  concerning  this 
po^i^it>l^^ty»  lest  such  a  result  later  be  charged  to  the  surgeon.  Ft^r. 


Fia    101.      RETARDATION   OF  CHOWTH   OF   RADIUS   IK   LKK€TH   BY   INJtTKY  OF 

EPiTUrsis,  Forearm  of  man  aged  6o»  showing  result  of  injury  of  lower 
epilihysis  of  rfidin!>  by  a  fall  at  the  age  of  ibirieen  years. 


1 01  shows  the  result,  in  a  man,  of  an  injury  of  the  epiphyseal  car- 
*]age  of  the  lower  end  of  the  radius,  received  when  he  was  a  boy 
liiirtccn  years. 

SEPARATION  OF  UPPER  EPIPHYSIS  OF  RADIUS 

This  is  said  lo  occun    1  have  never  recognised  it.    Most  of 
the  dcsicriptions  corre>ipon<l  to  what  seems  more  probably  the  ordi- 
ry  fuldnxation  of  the  radial  head,  which  will  be  described  untler 
irfocalions, 

FRACTURE  OF  SHAFT  OF  RADIUS  OR  ULNA 

Fractures  of  shaft  of  radius  or  ulna  or  of  both  bones  may 
occur*  by  direct  violence,  as  by  the  patient  or  another  person  or  a 
;irejght  falling  upon  the  forearm*  or  by  indirect  violence.  Twisting 
'le  forearm  into  .extreme  pronation  or  sujiination  may  break  one 
zzic  across  the  otlier,  usually  with  a  spiral  subperiosteal  fracture. 
Subperiosteal  fracture  is  very  apt  to  occur  in  the  bones  of  the 
forcann,  and,  like  greenstick  fracture,  is  likdy  to  be  overlooked  or 
lecied.  especially  when  only  one  bone  is  fractured.  Fig.  98  shows 
grccastick  fracture  whidi  was  allowed  to  go  unnoticed  by  the 
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he  weekly  bath  revealed  a  bend  in  the  forearm.  Fi.c:. 
{radiograph,  showing  fracture  of  the  radius  and  ulna 
rlooked  by  an  experienced  surgeon  of  this  city.  The 
light  to  me  next  day,  and  perhaps  movement  in  the 
loosened  the  subperiosteal  fissure  sufficiently  so  that 
6teetft>le.   At  least,  I  so  explained  it  to  the  parent?, 
att  ning  trouble  to  the  doctor.   As  is  well  known,  an 
>rniiiy  of  one  of  the  bones  of  the  forearm  or  a  union 
may  prevent  pronation  and  supination;  and  callus 
eous  space  may  do  the  same.    And  as  large  a  cal- 
oduced  by  a  fissure  or  a  subperiosteal  fracture  as  by 
Lvcti  a  compound,  fracture, 
gtun  has  any  misgiving,  after  a  careful  examination, 
r  put  up  the  arm  like  a  fracture  for  at  least  a  week, 
ence  of  callus  will  confirm  a  well-founded  suspicion, 
pparatlis  is  within  reach,  advantage  should  be  taken 
:*ns  ill  die  first  instance. 

IS  i^hould  be  carefully  straightened  and  paralleled,  and 
splint,  well  padded,  applied  anteriorly  and  posteriorly. 
iil<l  Ik;  as  wide  as  or  a  little  wider  than  the  foreann, 

■1  KiLH  c  annot  press  the  bones  together.  It  is  not  neces- 
-1  li;u  to  have  a  longitudinal  ridge  supposed  to  press 
-1.  JUS  space.  About  three  w-eeks  is  required  for  union. 

ItURE  or  separation  of  OLECRANON 

lot  a  very  common  fracture.  It  is  caused  by  direct 
jht.r  with  contraction  of  the  triceps.  There  is  distinct 
|>n,  as  the  arm  cannot  be  extended.  Large  effusion  is 
joint.  The  upper  fragment  is  pulled  upward  by  the 
the  triceps,  leaving  a  gap  at  the  back  of  the  elbow. 
I  just  mentioned  should  be  closed  by  extending  the  arm 
[down  upon  the  upper  fragment.  It  should  be  held 
I  rip  of  adhesive  plaster  passed  across  just  above  it. 
lly  fracture  or  epiphyseal  separation  which  should  be 
Ilk  arm  in  complete  extension.  An  anterior  splint  of 
Luuiaged  on  maintains  the  position  and  affords  fixa- 
\m  on  a  pillow  and  an  icebag  at  the  joint  will  aid  in 
Iwelliiig  and  in  reducing  it.  Plenty  of  time  for  firm 
lottld  be  given  before  any  attempt  at  flexion  is  made. 
Ishrnild  be  sufficient.  Then  the  ami  should  be  gently 
1  way  between  full  extension  and  the  right  angle,  and 
losittoti  for  another  week.  After  that  the  angle  should 
lil}  and  the  arm  massaged  and  brought  into  use.  With 
|rc  is  danger  of  getting  only  fibrous  union.  Even  this 
useful  arm ;  but  if  the  extremity  is  put  up  as  just 
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described  and  passive  motion  not  attempted  too  soon,  perfect  bony 
union  may  result. 

FRACTURE  OF  SHAFT  OF  FEMUR 

The  shaft  of  the  femur  is  not  infrequently  broken  by  direct  or 
indirect  violence,  and,  it  is  said,  even  from  muscular  action.  This 
latter  must  be  very  rare  indeed. 

The  symptoms  are  obvious,  although  there  may  not  be  much 
pain  or  crepitus,  and  the  treatment  is  simple,  considering  the  size  and 
importance  of  the  bone.  In  the  new-born  infant  the  thighs  may  sim- 
ply be  bandaged  together  with  a  folded  towel  between  knees  and 
ankles  (Owen)  ;  or  straight  splints  of  binder's  board  applied  around 
the  limb  and  retained  by  adhesive  straps  and  a  bandage.  Some  are 
fond  of  the  suspension  treatment  for  broken  thigh.  Buck's  exten- 
sion is  put  on  both  limbs  and  they  are  elevated  perpendicularly,  be- 
ing raised  just  high  enough  to  partly  raise  the  pelvis  from  the  mat- 
tress. The  extending  cord  is  fastened  to  a  cord  or  pole  placed  from 
foot  to  head  of  the  bedstead,  or  to  a  screw  in  the  ceiling.  Weight 
and  pulley  are  not  necessary.  Stimson  tried  an  elastic  cord,  but  dis- 
continued it.  It  is  just  as  well  or  may  be  better,  simply  tied  at  the 
right  elevation.  Excellent  results  are  obtained  in  this  way,  and  a 
child  is  easily  taken  care  of  in  this  position.  Perfect  results  are  also 
obtained  by  simple  straight  splints  from  waist  to  ankle.  Extension 
and  counter-extension  are  unnecessary  in  young  children.  If  a  child 
is  unruly  a  long  side  splint  from  axilla  to  ankle  will  control  him. 
If  suspension  is  used  both  the  fractured  and  the  sound  limb  must 
be  hung  up  and  the  fracture  splinted.  I  have  seen  failure  of  union 
from  suspending  only  the  fractured  one.  Also  in  a  case  in  which 
the  doctor  had  suspended  both  limbs  but  left  the  fracture  unsplinted, 
in  three  weeks  firm  union  had  not  taken  place,  but  a  very  large  callus 
formed.  The  thigh  was  then  fixed  and  in  ten  days  union  was  firm. 
In  female  children  vaginitis  may  occur  during  the  suspension  treat- 
ment, perhaps  from  failure  of  discharges  to  drain  from  that  passage. 

FRACTURES  AND  SEPARATIONS  AT  UPPER  END  OF  FEMUR 

Not  very  numerous  but  decidedly  obscure  injuries  occur  about 
the  upper  end  of  the  femur  in  children.  There  is  no  doubt  that  some 
of  them  are  epiphyseal  separations  and  some  are  fractures  of  the 
neck  or  of  the  base  of  the  neck.  They  are  very  apt  to  produce 
permanent  partial  disability  even  with  the  best  of  treatment ;  and  if 
overlooked  at  the  time  lead  to  subsequent  mistakes  in  diagnosis,  be- 
ing taken  for  congenital  dislocation,  acquired  dislocation,  or  even 
for  paralysis. 

The  symptoms  of  intracapsular  fracture  are  loss  of  function, 
shortening  of  the  limb,  usually  eversion,  elevation  of  the  trochanter, 
pain  and  crepitus.   It  will  be  impossible  in  many  cases  to  ascertain 
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hn  to  the  use  of  the  Roentgen  ray,  whether  tlic  injury 
br  aft  epiphyseal  separation,  and  whether  the  cleavape 
I'lt  the  head,  neck  or  base  of  the  neck.  Very  forcible 
lor  the  purpose  of  ascertaining  the  condition  or  eliciting 
]  correcting  deformity  is  not  to  be  undertaken  without 
Ition.  A  greenstick  or  an  impacted  fracture  may  be 
Tiplcte,  or  fragments  separated  or  periosteum  torn 
[judicious  handling. 

It  is  immobilization  in  as  natural  a  position  as  it  is 
lain  without  undue  force.   This  immobilization  should 
\i\u'  method  most  comfortable  for  the  patient  and  most 
preserving  cleanliness.    Full  extension,  traction  to 
Jr^  il  limb  of  equal  length  with  the  sound  one.  slight 
(ich  is  a  more  useful  attitude  in  case  of  ankylosis,  and 
the  trochanter  sufficient  to  hold  it  in  contact  with  the 
lit.  are  the  indications  to  be  met.    The  means  best 
Ihe  chosen  to  suit  the  individual  case.    In  infants  and 
very  difficult  to  keep  the  skin  in  good  condition  under 
;  but  by  varnishing  plaster  cases  or  muslin  or  cotton- 
lliaiulages,  and  the  use  of  oil-silk  or  rubber  sheeting 
j\,  and  by  watchful  care,  it  can  be  done.  A  good  dress- 
Ir  case  from  the  ankle  to  the  chest,  a  reinforcement  of 
lur  two  in  front  and  at  the  side  of  the  joint.  Traction 
1  on  while  the  plaster  hardens,  and  may  with  advantage 
Jitil  the  muscles  cease  all  resistance.    A  Liston  long 
Im  axilla  to  ankle,  with  an  anterior  splint  from  knee 
lill  answer  the  purpose.    In  a  very  unruly  patient  the 
long  splints  can  be  applied  to  both  sides,  and  a  f(X)t- 
!i  K>wcr  end  prevents  all  twisting.    Buck's  extension, 
hip- joint  disease,  supplemented  with  a  spica  to  fix 
is  convenient  and  efficient.    A  Thomas  hip  splint 
I  (  il)tainable,  or  a  Taylor  hip  splint  as  in  morbus  coxa\ 

[pARATION  OF  TROCHANTER  MAJOR 

take  place  any  time  between  the  third  and  eighteenth 
Ic  U)  direct  violence  and  causes  pain,  swelling,  tender- 
liiliiy  of  the  fragment  and  crepitus  if  it  can  be  brought 
li  llie  point  of  separation  from  the  femur,  as  may  be 
]>y  abducting  the  limb.  Neither  the  length  of  the  limb 
liassive  mobility  is  altered.  An  unusual  liability  to 
[companies  this  injury,  and  a  number  of  cases  of  fatal 
lecn  reported.  The  treatment  is  fixation  with  the  limb 
Tted  and  rotated  outward.  Any  of  the  methods  de- 
Icture  of  the  hip,  omitting  the  traction,  will  serve  for 
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This  is  sometimes  an  obstetric  injury  due  to  traction.  It  may 
occur  during  the  redressement  force  for  genu  valgum,  or  in  efforts 
at  fracturing  the  femur  before  sufficient  use  of  the  osteotome,  or 
by  very  severe  violence,  often  with  twisting  or  wrenching.  In  the 
slighter  cases  there  may  be  little  or  no  displacement,  only  undue 
mobility  and  perhaps  crepitation,  with  pain,  loss  of  function,  and 
later,  swelling.  But  in  the  severe  accidental  cases  there  is  consider- 
able displacement.  It  is  most  usual  for  the  epiphysis  to  be  displaced 
forward  and  the  end  of  the  shaft  backward;  but  this  position  may 
be  reversed.  In  either  forward  or  backward  dispUcement  there  is 
great  danger  of  injury  to  the  great  popliteal  vessels  and  nerves. 
Lateral  displacement  may  occur  which  is  less  likely  to  cause  compli- 
cations of  that  kind.  With  displacement  there  may  be  shortening. 
The  margins  of  the  displaced  fragments  can  readily  be  felt,  and  by 
their  position  distinguish  the  injury  from  dislocation  of  the  knee, 
even  without  crepitus.  The  knee  is  generally  slightly  flexed  and  the 
foot  everted. 

With  the  patient  under  anesthesia  the  reduction  presents  no 
great  difficulty.  With  extension  and  counter-extension  the  fragments 
are  manipulated  into  place,  and  the  limb  is  put  up  in  a  fixation 
splint.  This  may  be  of  molded  plaster  or  binder's  board,  well  padded 
to  allow  for  swelling,  especially  in  the  popliteal  region.  The  splint 
should  extend  from  ankle  to  perineum.  To  hang  up  the  splinted 
limb  under  a  cradle  keeps  it  out  of  harm's  way.  In  the  new-bom 
union  is  very  prompt,  in  ten  or  twelve  days.  Older  children  require 
a  month.  In  some  cases  the  injuries  to  blood-vessels  or  nerves  fonn 
very  serious  complications,  which  may  have  to  be  dealt  with.  This 
injury  has  occasionally  led  to  infective  thrombosis  or  to  gangrene, 
requiring  amputation.  In  the  uncomplicated  cases  the  results  are 
always  satisfactory. 

FRACTURES  OF  SHAFTS  OF  TIBIA  AND  FIBULA 

Not  quite  as  common  as  fracture  of  the  femur,  they  usually 
take  place  in  the  middle  and  lower  thirds.  The  most  common  cause 
is  direct  violence,  and  fracture  of  the  tibia  is  probably  more  Hkely 
than  any  other  to  be  compound.    (See  Fig.  102.) 

Careful  antisepsis  if  the  fracture  is  compound,  and  accurate 
adjustment  of  the  fragments  are  the  first  steps  in  treatment.  Then 
fixation,  for  which  nothing  is  better  than  plaster  of  Paris.  In  case 
of  a  wound  the  plaster  bandage  is  fenestrated.  The  foot  should 
be  steadied  by  including  it  in  the  plaster,  and  if  the  half-flexed  knee 
also  is  included  it  is  so  much  the  better.  If  no  plaster  is  at  hand, 
binder's  board  or  a  whittled  wooden  splint  may  be  used.  Ready- 
made  splints  seldom  fit. 
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SEPARATION  OF  TIBIAL  AND  FIBULAR  EPIPHYSES 

The  upper  epiphysis  of  tibia  or  fibula  may  be  separated 
violence,  but  the  accident  is  rare.  Separation  of  the  lower  epiphysis 
of  the  tibia  occurs  occasionally  in  the  hands  of  an  accoucheur,  or 
by  accidentt  direct  violence,  cross  strain  or  twisting  in  older  diildrcn. 
It  is  equivalent  to  Pott's  fracture  in  the  adult,  and  has  the  same 
tendency  to  be  compound.  It  is  sometimes  followed  by  mter- 
ference  in  growth  of  the  tibia,  with  overgrowth  of  the  fibula  and 
consequent  inversion  of  the  foot.  Treatment  is  usually  by  a  pos- 
terior or  lateral  molded  plaster  splint  A  Volkmann  splint  is  ex- 
cellent if  a  small  enough  one  can  be  had. 

THE  PATELLA  AND  TUBERCLE  OF  THE  TIBIA 

The  patella  is  not  broken  iti  children;  but  instead  the  tubercle 
of  the  tibia  may  be  torn  off,  and  give  much  the  same  appearance 


Fig,  102.  RApimiRArn  of  badly  reduced  compound  fracture  or  MiimLE  rutm 
OF  TiBLA  AND  FIBULA,  Admitted  to  St  Clair  Hospital  foor  days  after 
the  accident.  The  ribbon-like  shadow  is  iodoform  gaoze  drainage*  The 
fracture  was  then  properly  reduced  md  made  an  exaJlent  recovery.  Boy 
of  nine  years. 


as  a  fractured  patella*  The  treatment  Is  by  full  extension  of  the 
knee,  and  half  extension  of  the  thigh,  with  cross  strapping  to  hold 
the  patella  down  and  a  posterior  splint  and  a  bandage.  The  imion 
should  not  be  trusted  under  five  to  eight  weeks* 

FRACTURES  OF  THE  BONES  OF  THE  FOOT 

These  may  occur  from  direct  or  indirect  violence,  and  unless 
compound  may  be  mistaken  for  strain  or  contusion.  In  case  of 
any  doubt  or  difficulty  anesthesia  should  be  used  in  both  diagnosis 
and  reduction.    With  X-rays  the  injured  and  uninjured  feel  should 
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be  compared.  All  fragments  should  be  reduced  or  if  irreducible 
or  projecting  should  be  removed.  Fragments  of  os  calcis  may  re- 
quire pegging  or  suturing.  No  foot  or  part  of  a  foot  of  a  child 
should  be  sacrificed  without  an  effort  to  save  it  by  strict  antisepsis, 
careful  dressing,  immobilization  and  elevation.  Temporary  dress- 
ings may  be  necessary  for  a  few  days  until  swelling  has  been  re- 
duced, when  firm  fixation  usually  by  plaster  bandage  or  plaster 
splints  is  in  order.  With  an  open  wound  the  fixed  dressing  can  be 
fenestrated.  Children  should  not  be  trusted  on  crutches  too  soon. 
Hot  baths,  massage,  involuntary  and  voluntary  movements  are  use- 
ful measures,  and  come  before  weightbearing. 

METACARPAL  AND  PHALANGEAL  FRACTURES 

These  fractures  are  not  very  common  in  children,  and  when 
they  do  occur  are  apt  to  be  epiphyseal  separations.  They  are  more 
frequent  in  boys  as  a  result  of  baseball  or  football  or  other  rough 
games,  or  in  machinery  accidents.  They  should  receive  very  careful 
attention,  and  even  a  bad  compound  fracture  with  careful  antisepsis 
and  adjustment  of  fragments  and  splinting  may  give  a  good  result. 
No  finger  or  hand  should  ever  be  sacrificed  without  an  effort.  The 
reparative  power  in  the  upper  extremity  of  a  child  is  remarkable. 

FRACTURES  OF  THE  RIBS 

In  children  one  seldom  sees  fracture  of  ribs.  They  are  so 
elastic  they  bend  without  breaking.  When  fracture  does  occur, 
generally  more  than  one  rib  is  broken.  A  blow  or  pressure  that 
will  break  a  child's  ribs  will  generally  do  damage  to  the  contents  of 
the  thorax.  In  fact,  there  may  be  serious  injury  to  thoracic  viscera 
with  no  broken  ribs  and  not  even  a  bruise  externally  to  show  for  it. 
Fracture  may  be  of  the  greenstick  variety,  and  the  deformity  after- 
ward corrected  so  that  upon  examination  nothing  is  found,  or  there 
may  be  perceptible  solution  of  continuity.  Crepitus  may  be  found 
by  palpation,  or  by  ausculation  with  the  stethoscope;  but  if  not 
found  fracture  is  suspected  if  pain  and  tenderness  be  distinctly  lo- 
calized at  a  point  known  to  have  been  injured.  The  subsequent  ap- 
pearance of  callus  will  confirm  the  diagnosis.  Separation  of  a  rib 
from  its  cartilage  may  also  occur.  Treatment  is  by  cross-strapping 
with  overlapping  strips  of  adhesive,  thus  immobilizing  the  whole  in- 
jured side.    Look  for  hemothorax. 

FRACTURE  OF  STERNUM 

Fracture  of  the  sternum  is  in  the  nature  of  a  diastasis  or  sepa- 
ration of  the  segments  of  bone  which  have  not  yet  become  joined 
by  bony  union.  Fracture  of  sternum  would  be  treated  as  in  the 
adult  by  cross-strapping  with  adhesive  over  the  affected  area,  im- 
mobilizing as  much  as  possible.    Watch  for  hemothorax. 


CHAPTER  XI 


IONS,  CONGENITAL  AND  ACQUIRED 

XNESS  OF  Joints — Congenital  Dislocations  of 
Knee,  Shoulder  and  Various  Other  Joints- 
Dislocations — Dislocation  of  Radius  and 
KWAftD,  OR  Laterally — Dislocation  of  Radius 
pnrnv Ai^i) — Subluxation  of  Radius — Dislocation 

MJIIS    l\)RVVARn  AND  BACKWARD  DISLOCATION  OF 

.DER — Dislocation  of  the  Hip — Dislocation  of 
LA — ^Dislocations  of  the  Phalanges — Disloca- 
E  Thumb — Dislocations  of  the  Sternum  and  of 
Gtyi^VND  Dislocations. 

MS  afe  congenital  or  acquired.  Acquired  disloca- 
dic  or  spontaneous.  Spontaneous  dislocations  have 
iider  arthritis.  The  congenital  dislocations  are  not 
children.  They  helong  pathologically  among  the 
hut  for  convenience  will  receive  some  attention  in 

BNOSHAL  LAXNESS  OF  JOINTS 

re  sometimes  hrought  for  examination,  under  the 
they  are  "  double  jointed.'*   Sometimes  onlv  a  pair 
ted|  isr  ^e  more  than  all  the  others,  and  it  is  feared 
s  occurred.   Or  every  joint  in  the  skeleton  may  be 
ctlier.    Upon  examination  neither  traumatism  nor 
tidii  IS  found;  nor  is  the  condition  always  an  evi- 
;  but  the  articular  cartilages  are  not  very  well  de- 
ligametits  are  loose,  allowing  a  great  deal  of  play  in 
ents.    Often  the  bones  of  such  children  are  small 
delicale.    Some,  however,  are  quite  strong  and 
cnt  this  abnormal  laxness  of  the  joints.    Fig.  103 
ui  an  infant  that  is  not  rickety,  rotated  outward  so 
most  point  backward.    Fig.  104  shows  the  elbow 
ten  degrees  in  hyper-extension.    These  are  but 
ies.    Infants  or  young  children  with  this  unusual 
df^arily  well-knit  joints.   But  often  the  con- 
to  1  d^ee  throughout  life,  especially  in  women. 
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IS  nijtnral  peculiarity  of  con  formation  is  sometimes  cultivated 
and  incRTtsfti  for  exhibition  purposes. 

CONGENITAL  DISLOCATION  OF  THE  HIP 

The  most  important  o£  the  congenital  dislocations  is  ihat  of 
the  hip.  It  is  by  far  the  most  common,  occasions  marked  deformity, 
and  has  received  a  great  deal  of  attention  in  efforts  for  its  relief, 
li  occurs  much  more  frequently  in  females  than  in  males.  Ketch 


.  loj    Illusthating  laxness  of  joints  not  uncommon  in  infancy  and 


and  Hubbard,  in  Keating's  Cyclopedia,  place  the  proportion  at  3J 
to  I*  Many  writers  stale  it  to  be  more  often  bilateral  than  unilateral, 
but  the  authors  just  quoted  in  an  analysis  of  55  cases  found  both 
joints  affected  in  20  and  only  one  in  35  instances;  and  in  the  uni- 
lateral cases  the  left  side  was  affected  five  times  as  often  as  the 
right. 

Numerous  theories  as  to  causation  have  been  advanced,  but 
none  of  them  are  satisfactory.  Formerly  many  of  the  cases  were 
aitribiited  to  obstetric  manipulations,  producing  a  dislocation  which 
was  undtscovere*!  at  the  time*  But  while  traumatic  dislocation  at 
birth  is  a  |HJSsibiIity,  as  is  also  epiphyseal  separation,  both  of  these 
arc  quite  different  from  that  condition  which  is  called  congenital 
dislocation,  and  should  not  be  confused  with  it.  The  thccjnes  of 
the  origin  do  not  after  all  explain.  They  are,  ultimately,  only  con- 
fessionij  of  ignorance.  When  we  say  that  there  is  some  alteration 
of  the  primitive  germ,"  or  **  a  change  in  the  nerve  centers  which 
leads  to  perverted  development/*  the  etiology  has  reached  its  limit 
for  the  present. 


cbiltlhfjod 
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SURGICAL  DISEASES  OF  CHILDREN 


After  much  controversy  it  is  generally  conceded  t!iat  miiU 
{ormation  of  the  aceiabiihim,  particularly  of  its  iliac  portion,  is 
present,  although  the  degree  of  this  inalfomiatiun  varies  ;  and  tfiat 
the  head  of  the  femur  is  stunted  and  misshapen,  being,  however, 
often  too  large  for  the  acetabulum.  The  acetabulum  may  be  a  mere 
depression  or  it  may  have  an  abortive  ridge  of  bone  for  a  rim :  or 
in  the  new  situation  of  the  femoral  head  upon  the  dorsum  ilti  there 
may  have  been  an  attentpt  at  the  formation  of  a  new  acetabulum. 


Pic,  104.    Illi  siu\TiX(i  abnormal  laxness  of  joikts  m  many  cItiMrca 
H^'perextensicm  of  elbow,  boy  ten  years  old. 

The  capsule  of  the  joint  usually  retains  its  attachment  to  femur  and 
pelvis,  being  stretched  sufficiently  to  allow  the  dtslocaUon  ;  or  the 
head  may  have  escaped  throitgh  an  opening  in  the  capsule  and  have 
a  new  fibrous  investment  resembling  a  capsule,  and  this  may  or 
may  not  be  lined  with  .synovia!  membrane  at  the  location  of  the  new 
rudimentary^  acetabulum.  The  usual  displacement  is  upward  and 
backward  upon  the  dorsum  iUij  but  it  may  be  in  other  positions. 
The  condition  varies  much  in  different  cases,  and  also  changes  take 
place  as  the  patient  gets  older.  Often  the  shallow  acetabulum  is 
filled  up  with  a  fatty  cushion,  the  ligamentum  teres  is  attennattd, 
the  muscles  atrophic,  the  fasciae  and  capsular  structures  contracted* 
excepting  as  weight-bearing  has  stretched  them  and  thntst  the 
femoral  head  still  farther  above  its  nonnal  location*  The  condi- 
tion is  often  not  discovered  until  the  child  learns  to  walk. 

Syntpioins. — The  most  obvious  symptom  is  the  rolling  gait, 
which  is  most  tnarked  if  the  trouble  is  bilateral.  At  each  step  the 
body  is  swung  outward  over  the  limb  that  is  put  forward,  which 
causes  a  remarkable  waddling  or  swaying  in  the  walk,  while  the 
heels  scarcely  touch  the  ground.  Tlie  hips  appear  wide,  with  a  space 
between  the  thighs  or  broadening  of  the  perineum.  The  buttocks 
project  outward  and  backward,  with  the  great  trochanters  above 
Nelaton's  line.  The  femoral  heads  being  behind  the  acctabul 
the  pelvis  is  tilted  forward,  that  is,  with  the  pubis  lowered ;  cons 
quently,  to  maintain  the  shoulders  upright  the  lumbar  spine  is  cur\*ed 
into  lordosis*    (See  Figs.  105,  106,  107,  108,)    If  the  dislocation 
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ji  tinibtenil  the  ^mi  and  appearances  are  modified  acconhngly. 
he  affected  limb  being  shorter  than  the  sound  one,  a  limp  is  adiled, 
ntl  to  the  lonlDSis  a  lateral  curvature.  In  bilateral  cases  the  short- 
ing of  the  limbs  is  usually  about  the  same  on  lx>tb  sides,  and 
ere  is  no  limp,  but  more  swaying.  With  the  child  lying  down  it 
n  be  readily  demonstrated  that  the  joint  is  freely  movable,  ex- 
pling  perhaps  in  the  extreme  range  of  adduction  and  outward 


FlC,  COXGENITAL  ftJ&tOCA-  '  CoNtiESITAL  PISLOCA- 

Tiojf,    BfFTH     HIPS,     Front  ^^nn  bjfs.  Side  view, 

view.  Same  c^se  as  Fig,  106.  bainc  case  as  J*ig.  105. 


■faltion,  aufl  tltat  the  affected  limb  or  Hmhs  can  be  lengthened  a 
WK  inch  to  two  inches  by  pulling;  but  the  original  position  is  im- 
pnediatcly  resumed  on  relaxing  the  traction,  thus  moving  down  and 
tip  on  the  ilium,  with  a  slight  **  knocking  **  as  it  does  so. 

DiagnosU.^Thc  diagnosis  should  present  no  difficulty,  espe- 
cially tf  one  has  the  history. 


SURGICAL  DISEASES  OF  CHILDREN 


Prognosis. — ^The  prognosis  is  not  favorable  for  improvement 
with  age  and  use.  Nor  can  one  be  sanguine  of  permanent  cure 
with  any  plan  of  treatment  yet  devised.    With  a  favorable  case  there 


Fig,  107- a.    Congenital  dis-  Fig.  icj-B.    CoJft.iNiTAL  disujca- 

LOCATION*    ONE    HIP.     Side  TioN.    Back   vkw,  same  case, 

view.    Same  case  as  107* Girl  8  years  old. 


is  a  fair  prospect  of  great  improvement  and  possibly  cure  after 
operation. 

Treatment. — There  are  not  many  topics  connected  with  pediat- 
rics, surgery  or  orthopedics  which  have  been  more  discussed  by  the 
profession  (and  the  pubHc  too)  in  the  last  few  years  than  this  one. 
The  literature  is  voluminous  and  still  augmenting.  To  trace  the 
history  of  the  controversy  is  outside  the  scope  of  this  work.  The 
question  is  not  yel  settled  to  the  satisfaction  of  the  majority  of 
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professional  minds.  Nor  shall  I  attempt  to  present  the  variations 
and  modifications  of  the  different  operations  and  methods  of  treat- 
ment. 

There  are  those  who  follow  an  altogether  expectant  plan  in 
these  cases.  And  there  are  cases  of  so  mild  a  grade,  affecting  both 
sides  alike  and  causing  so  little  deformity,  that  they  are  best  left 
alone.  If  there  is  only  slight  shortening  in  one  limb  a  slightly 
thicker  sole  upon  the  shoe  may  supply  the  difference  and  correct 
the  limp,  so  that  with  a  little  management  of  the  clothing  the  de- 
formity gives  no  trouble  and  passes  unnoticed. 

Another  method  endeavors  to  hold  down  the  trochanters  by  a 
wide  firm  band  or  corset  held  down  upon  them  by  perineal  bands 
which  take  their  bearing  upon  the  tuber  ischii.  Numerous  cases 
treated  in  this  way  are  prevented  from  growing  worse  and  get  along 
with  little  show  of  deformity  while  they  wear  the  apparatus. 

Still  other  plans  employ  traction.  It  may  be  applied  by  ambula- 
tory braces  similar  to  the  traction  splints  used  for  morbus  coxae,  or 
a  combination  of  this  with  the  trochanteric  corset  just  described; 
or  traction  by  weight  and  pulley  with  the  patient  confined  to  the 
horizontal  position  for  years,  gradually  bringing  down  the  head  of 
the  femur  to  the  acetabulum  an:l  then  holding  it  there  until  it  will 
stay  there  without  the  traction  or  any  apparatus,  or  with  the  aid  of 
apparatus ;  and  then  bringing  it  into  use  by  passive  motion.  A  num- 
ber of  cases  treated  by  this  mild,  patient  and  painstaking  method  have 
been  reported  cured;  but  as  Bradford  has  shown,  after  a  few  years 
more  they  are  in  much  the  same  condition  as  when  the  treatment 
was  begun.  About  the  same  report  can  be  made  of  various  postural 
methods — they  cure  temporarily,  but  relapse  follows. 

The  methods  remaining  to  be  mentioned  are  either  cutting 
operations  or  the  so-called  bloodless  method.  Operations  consist 
of  tenotomies  of  the  shortened  tendons  that  interfere  with  traction  or 
postural  methods ;  or  of  division  of  the  muscles  about  the  joint  so 
as  to  allow  of  its  reduction ;  or  this  with  opening  the  capsule  and  re- 
placing the  head  of  the  femur  in  the  acetabulum,  sometimes  also 
cutting  deeper  the  acetabulum  to  receive  the  head ;  or  resection  of 
the  articular  extremity  of  the  femur.  These  operations  all  have 
many  variations  and  modifications. 

Hoffa's  Operation, — The  operation  that  is  perhaps  most  com- 
mended by  those  who  advise  any  open  operation  at  all,  is  that  which 
bears  the  name  of  Iloffa,  and  it  has  modifications  too  numerous  to 
describe.  Some  advise  preliminary  traction,  for  some  days  previous 
to  the  operation,  with  weight  and  pulley  or  other  apparatus.  Thi^ 
brings  the  head  of  the  femur  down  from  its  position  on  the  dorsum 
ilii  to  a  point  below  the  iliac  crest.  If  necessary  the  adductor  ten- 
dons are  divided  close  to  their  pubic  attachment.  Arrangements 
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pr  extension  and  counter-extension  during  the  opera. t  i  ^ 
id  thick  perineal  band  covered  with  a  wetted  antisc/^ 
[inected  with  a  ring  in  the  floor  or  wall  of  the  room  ^ 
L^nsion.  And  a  similar  band,  which  may  be  a  long  tov^*^  ^ 
let  or  the  like,  should  be  fastened  with  a  clove  hitcli 
tor  making  extension.    Then  after  complete  antisep^^' 
an  incision  is  made  beginning  just  below  the  anter^^ 
ic  spine  and  extending  downward  and  backward  alc?''*-^ 
■KLr^in  of  the  tensor  vaginae  femoris.   Dissection  is  c^  ^ 
In  that  muscle  and  the  gluteus  medius,  down  to  the  c3f^ 
(wound  being  retracted,  the  capsule  is  incised  and  tl^^ 
I  \  posed.    The  attachments  of  the  capsule  around  tl^^ 
h  tnur  are  divided.    Any  constriction,  "hour-glass 
ur  jidhesion  about  the  capsule  which  would  prevent 
{)n  is  cut,  or  stretched  by  a  dilator,  but  the  anterior  par^ 
|le  and  the  ilio-psoas  tendon  are  spared.  The  ligamenturn 
jc  cut  if  it  interferes  with  the  inspection  of  the  joint, 
linn  l>dng  released,  the  acetabulum  is  examined,  and  if 
Ictptned  this  is  done  with  a  large  curette.   The  femur  is 
(low^  and  placed  in  the  socket.    This  may  be  accom- 
[n^aii^ivers,  or  the  limb  may  have  to  be  abducted  and 
dc,  and  when  the  head  is  opposite  the  cavity,  lateral  push- 
he  trochanter  puts  it  into  place.   In  some  cases  the  bone 
jrward  so  that  strong  inversion  is  necessary  to  point  the? 
le  cavity.   An  essential  point  is  that  no  portion  of  the 
In  he  folded  in  between  head  and  acetabulum.   The  re- 
I !.  so  complete  that  when  the  limb  is  extended  it  stays 
The  incision  in  the  capsule  is  now  closed  so  far  as  possible 
]  sutures.   Some  surgeons  drain  the  joint,  and  others  only 
I  to  the  capsule  with  a  small  drain.   The  deep  and  super- 
nnd  the  skin  are  sutured.   After  the  antiseptic  dressing 
rongly  abducted,  the  whole  limb  from  the  foot  up 
a  plaster  spica  and  this  extended  to  the  thorax.  Some 
|latt0le  spica  including  the  other  limb  also,  even  in  one- 
In  three  months  or  more  the  spica  is  removed  and  an- 
\u  after  straightening  the  limb  somewhat.    In  one-sided 
Imni]  limb  is  not  included  in  the  plaster  this  time.    At  a 
[dressing  the  knee  and  leg  are  left  free,  and  with  crutches 
ay  go  about  carrying  the  thigh  in  the  plaster  spica  still  in 
(tioTi.    In  nine  months  to  a  year  or  more  the  cast  is  left 
inversion  persists,  a  subtrochanteric  osteotomy  may  be 

Us  Reduction. — Although  this  method  of  treatment  was 
led  by  Lorcnz,  he  systematized  and  elaborated  and  advo- 
Vil  ft  |s  usually  spoken  of  as  the  Lorenz  method.  The 
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preparatory  treatment  not  invariably  used  is  moderate  traction  in 
the  position  of  abduction,  which  is  kept  up  for  several  days-  Then 
under  anesthesia  powerful  traction  is  made  downward  in  abduction. 
This  may  be  effected  by  counter-extension  bands  around  the  thigh 
and  across  the  perineum  (not  pressing  upon  the  genitals)  fastened 
to  a  stationary  table  or  a  ring  in  the  wall  of  the  room,  while  the  ex- 
tension is  made  manually  or  with  block  and  tackle  attached  to  bands 
upon  thigh  and  leg.  Or  the  limb  may  be  placed  in  a  traction  appa- 
ratus such  as  that  devised  by  Bradford  at  the  Boston  Children's 
Hospital,  which  consists  essentially  of  a  very  strong  Thomas  knee 
splint  well  padded  at  the  upper  end  for  the  counter-traction,  and 
having  a  wnidlass  at  the  lower  end  for  the  traction.  The  limb  is 
pulled  dow*n  until  the  trochanter  is  at  Nelaton's  hne  when  the  limb 
is  straightened.  The  thigh  is  then  flexed  straight  forward  to  a 
right  angle,  rotated  inward,  and  then  abducted  to  almost  a  right 
angle.  If  the  maneuvers  are  successful  the  head  should  pass  over 
the  margin  of  the  acetabulum  and  into  its  socket  with  a  distinct 
impact,  and  it  should  stay  there  when  the  Hmb  is  brought  down 
straight.  If  it  does  not^  but  slips  out  again,  more  stretching  is  nec- 
essary. Sometimes  at  this  point  tenotomy  of  the  adductors  is  re- 
quired. When  certain  that  reduction  has  been  effected  the  thigh 
is  held  in  extreme  abduction  and  flexion  at  a  right  angle,  while  a 
plaster  spica  is  applied  to  limb  and  pelvis  and  up  to  the  thorax.  The 
child  is  soon  allowed  to  go  about  with  crutches,  carrying  the  plaster. 
It  is  kept  in  this  position  six  to  eight  months,  the  casts  being  renewed 
when  necessary,  then  gradually  straightened.  As  after  the  open 
operation,  if  great  inversion  persists^  subtrochanteric  osteotomy  must 
de  done. 

Among  the  many  methods,  modifications  and  apparatuses  that 
have  been  presented  to  the  profession,  one  of  the  most  recent  is  that 
of  Hibbs,  of  New  York/ 

He  has  devised  an  apparatus  which  consists  of  a  board  two 
inches  thick,  six  feet  long  and  tw^o  feet  wide,  w^ith  tv%'o  windlass  pul* 
leys  on  the  under  surface.  This  is  shown  in  Figs,  108  and  109,  and 
with  the  operation,  described  substantially  as  follows: 

In  this  board  or  table -top,  the  two  larger  openings,  A  and  B 
(Fig.  108),  are  made  for  the  trochanteric  pad.  At  C  and  D  are  at- 
tachments for  the  pelvic  straps,  and  at  E  is  a  roller  over  which  the 
straps  run-  The  child  is  placed  on  the  solid  board  between  the  two 
openings,  A  and  B,  The  two  padded  pelvic  straps  are  attached  at 
C  and  D,  which  are  widely  enough  separated  for  the  straps  to  pass 
just  internal  to  the  crest  of  the  ilium,  down  over  the  ramus  of  the 
pubis  running  over  the  roller  just  in  front  of  the  perineum  at  E  to 
the  under  surface  of  the  board,  where  they  are  attached  to  the  two 
^  N.       Med.  Jour.j  Apr,  25,  1908. 
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windlass  pulleys.  By  means  of  the  windlass  sufficient  pressure  may 
be  made  on  these  straps  to  hold  the  pelvis  immovably,  witbnut  the 
slightest  damage  to  the  skin  or  any  other  part.   The  holding  force 
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as  seen  from  above. 


is  exerted  laterally  against  the  sides  of  the  pelvis  as  well  is  back- 
ward. The  trochanteric  pad  is  5  inches  by  inches  in  size,  atid 
hollow*  It  b  made  of  highly  polished  steel,  as  such  a  surface  slides 
over  the  skin  with  the  least  possible  friction*  The  pad  is  attached  to 
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Side  view. 


thi*  under  iiurface  of  the  table,  and  by  means  of  a  worm  screw  mee 
Qnl*in  it  can  be  forced  up  through  either  opening  A.  or  B.  against 
t»ilher  the  right  or  left  trochanter  and  fastened  at  any  point,  im- 
movttlily*  The  steps  of  the  operation  are  shown  in  Figs,  lio.  III 
And  lU.  First,  the  child  is  placed  upon  the  table  and  the  pelvic 
atniliM  attached,  then  the  leg  to  be  operated  on  is  flexed  on  the  ab* 
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donien.  The  pelvis  is  made  immovable  by  tightening  ilie  straps  with 
ihc  windlass.  Secondly,  the  kg  is  extended  on  the  ihigh  with  the 
thigh  hehl  in  aclduction  and  flexion  on  the  abdomen,  thus  forcing 
the  head  beluw  the  acelabiUum.  At  this  point  the  operator,  by  means 
of  the  wheel  and  wormscrew  mechanism,  forces  the  Iroclianteric 
pad  upward  and  forward  through  the  opening  m  the  board  against 
the  trochanter*  where  it  is  fixed  immovably.  The  thigh  is  then  ex- 
tcndctl  and  ahducictl,  forcing  the  head  to  travel  ujiward  anieriorly 


Fic  110.   First  siep  op  omAiiyN. 


into  the  acetabulum*  The  degree  of  extension  of  the  thigh  necessary 
before  the  head  reaches  the  acetabulum  in  its  course  upward  will 
depend  upon  the  distance  below  the  acetabulum  at  which  it  rests 
wlien  ilie  thigh  is  in  flexion  and  adduction  on  the  abdamen  and  the 
leg  extended,  and  will  be  less  in  the  older  cases.  The  lower  the  head 
is  golieii,  the  easier  will  be  the  reduction,  as  when  it  is  well  below 
the  acctahulum,  it  is  forced  into  the  anterior  route  more  gradually. 
The  reduction  is  accomplished  often  with  an  audible  snap,  and  the 
sensation  to  the  hands  of  the  operator  can  hardly  be  mistaken.  The 
muscles  become  taut  and  the  leg  is  flexed. 

Thirdly,  the  plaster  is  applied  with  the  thigh  in  abduction  and 
tlcxion,  so  as  to  put  considerable  tension  on  the  muscles,  and  the 
knee  is  included  in  the  plaster  with  the  leg  extended  so  that  the 
ham  strings  arc  tense,  i  See  Figs.  1 13  and  1 14.)  The  angles  uf  ab- 
duction and  flexion  will  vary  with  the  age  of  the  patient,  being 
greater  in  those  with  most  shortening*  However^  in  some  cases  the 
leg  is  brought  to  a  position  of  10  degrees  abduction  and  80  degrees 
cxten^ion  in  the  first  plaster,  as  seen  in  Fig.  115.  The  first  plaster 
should  be  changed  at  the  end  of  two  weeks,  when  it  will  be  found 
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fiossible  to  place  the  limb  nearer  the  normal  position,  and  the  pla^itcr 
should  be  changed  every  two  weeks  until  its  removal,    Dn  HtbUs 

doubts  the  necessity  of  any  case 
wearing  plaster  more  than  two 
months,  and  at  the  most  three 
months.  In  many  a  shorter  time 
is  sufficient. 

With  this  apparatus  fourteen 
hip^  have  been  reduced  in  thir- 
teen children,  var>*tn^  in  ag 
from  twenty-one  month!i  to- 
eleven  years,  and  no  evident, 
traumatism  has  been  produced. 
It  seems  reasonable  to  expect 
if  the  acetabulum  is  large 
vwmgh  to  receive  the  head  and 
both  are  fairly  developed  that 
tlic  result  should  be  stable,  trmn 
the  fact  that  the  integrity  of 
muscles  and  structures  ab^-^ut 
Fig.  iiL  SEcoNb  ^ti  ration,    the  joint   remains  unimpaired 

by  the  operation. 
Ridlon  of  Chica^  '  u>cs  a  method  of  manipulation  lh<it  is  a  littl^ 
different  from  that  of  any  of  the  other  surgeons  that  I  know  about 


Fic.  112,    Third  step  of  opera tion. 


He  does  no  preliminary  stretching  of  any  kind,  neither  by  weight 
and  pulley  traction  in  bed  before  the  day  of  the  operation,  nor  by 
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d  or  any  meclianical  device  to  pull  the  limb  outwards  at  the  time 
of  flie  opcnilion,  nor  to  stretch  the  capsule  as  I^renz  did  by  extreme 
tlexbn  of  tlie  limb  with  the  knee  straight  and  by  extreme  hyperex* 
tension*   He  has  not  used  the  Koenig  block  which  used  to  be  em- 


113.   CoNcENiTAi-  DISLOCATION  OF  HIP.  ziuiT  rcditcticrTi.    Fifst  plaster, 
showing  degree  of  abduction.    Case  oi        R.  A.  Hibbs. 

ployed  by  Loren2  for  more  than  four  years.  But  in  extremely  diffi- 
cult cases  he  rests  the  patient*s  pelvis  on  a  sandbag  some  three  inches 
thick  in  order  to  g:et  a  better  leverage  for  the  manipulation.  The 
manipulation  is  as  follows:    With  the  pelvis  on  the  opposite  side 


Fif   114.     CojffGEXTTAL  DISLOCATIOK   OF   Hrp   aftff  fcdutCti 

plaster  showing  degree  of  lleximu    Ca^t^  oi  Ur  . 


:n  first 


held  down  by  an  assistant  he  fully  flexes  the  thigh  on  the  side  of  the 
'slocated  hip,  the  knee  also  being  flexed.  Then  with  one  hand  on 
c  knee  pushing  the  head  of  the  femur  downwards  and  with  the 
fingers  of  the  other  hand  beneath  the  greater  trochanter,  neck  and 
head  of  the  femur  so  that  the  direction  of  the  head  in  relation  to  the 
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4hfs  rotated  m wards  by  Uirn- 
itistmmg  the  head  a  lit  lie  lower 
^atid  posterior  bonier  of  the 
In  this  po.sition  the  thii,'h 
Hfmil  with  the  hand  on  the  knee, 
jxteitd  neck  of  the  femur  are 
- (  forwards)    with  the 
.  underneath  it,  the  thundi 
on  the  lEfrotn  until  the 
.  LHio  the  acetabulum.  The 

^  b  then  pressed  into  the  acctahu- 
jtm^  ao«r  3t  the  same  time  the  thijjh  is 
-^Ti^iii  with   the   hand   on   the  knee, 
Ihn  datms  that  by  this  manipolation 
possible  in  almost  al!  cases  to  effect 
-fdisction  without  tearing  or  greatly 
nr?:mg  the  aflductor  muscles,  as  oc- 
_      m  the  Lorenz  handlingr,  and  there 
QB  be  no  doubt  that  the  less  tearing 
^  stirtching  that  occurs  in  the  nius* 
-  sttfrmnding  the  joint  the  more  sc- 
'       will  the  replaced  hip  be  held 
"^cn  te?its  what  position  seems  most 
: :      and  usually  finds  tt  to  be  the 
■  '  ■^-ition.  which  has  been  call 
-         of  ri^ht*?iTigled  abduction 
it  alscj  inclu<les  outward  rotation  of 
*^:i:h  to  about  qo  degreef^.  so  th^it 
'le  chiM  lies  on  its  back  the  outer 
the  foot  and  the  leg  lies  on  the 
lane  as  the  back,  resting  upon 
*  table  or  bed.    But  occasionally  the 
^A£t^  position  is  found  to  be  the  more 
^«curc  one*    This  is  nght-aiigled  ah- 
iteetim  without  outwarfl  rotation,  so 
when  the  chil  l  lies  on  its  hack  on 
table  the  back  of  the  thigh  muscles 
4!^       below  the  knee  hangs  directly  down* 
^  ^BMe*  Obviously  this  is  a  difficult  jRisitio* 
•  b<d  and  after  he  gets  up  to  wallc.  Rid- 
1«  Liitge  position,  carr\^  the  plaster  splint 
-^mgcom  have  done,  in  order  to  retain  the 
-S.^  and  prevent  the  thigh  from  rotating;. 

as  the  child  lies  in  bed  with  the  k 
%tmtt  the  side  of  the  bed  and  downwards 
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towards  the  floor,  that  the  original  position  in  regard  to  absence  of 
rotation  is  maintained ;  but  that  as  soon  as  the  child  is  let  up  and 
allowed  to  walk  the  thigh  gradually  rotates  into  practically  the  same 
position  that  it  has  when  the  limb  has  been  put  up  in  the  typical 
Lorenz  position.  In  other  words,  the  thigh  gradually  rotates  out- 
wards from  the  position  of  no  rotation  when  the  Lange  position  is 
employed,  as  it  rotates  inward  somewhat  from  90  degrees  of  out- 
ward rotation  of  the  original  Lorenz  position  when  the  child  begins 
to  walk. 

The  dangers  of  laceration  of  muscles,  rupture  of  vessels,  frac- 
ture of  bones  or  separation  of  epiphyses,  injury  of  nerves,  contusions^ 
with  resultant  hemorrhages,  paralyses,  contractions  or  sometimes 
gangrene,  which  are  associated  with  the  "  bloodless  "  method,  are 
not  to  be  ignored;  nor  is  the  fact  that  relapses  frequently  occur. 
With  the  open  method  the  great  danger  connected  with  the  opera- 
tion is  sepsis,  which  may  of  course  prove  fatal ;  or  in  the  way  of  an 
unfavorable  result,  ankylosis.  It  is  to  be  hoped  and  expected  that 
further  study  will  fix  the  indications,  set  the  limitations,  and  perfect 
the  technique  of  all  these  procedures  so  that  a  safe  and  satisfactory 
line  of  treatment  can  be  laid  down. 

The  open  operation  is  used  in  the  older  cases,  some  say  in  chil- 
dren from  four  to  ten  years ;  others  place  it  at  seven  to  ten  or  more 
years ;  but  all  agree  that  after  puberty  the  prognosis  is  poor,  and  the 
choice  then  lies  between  excision  if  the  joint  is  painful  or  trouble- 
some, and  the  corset  for  holding  down  the  trochanters.  The  age 
limit  for  the  bloodless  reduction  is  seven  years  for  the  unilateral 
cases,  and  four  or  five  years  for  the  bilateral  cases.  It  is  sometimes 
said  that  the  bloodless  reduction  should  be  tried  first,  and  if  it  does 
not  succeed,  arthrotomy  should  be  resorted  to;  but  it  may  occur 
that  the  effort  at  reduction  and  its  results  have  so  changed  the  con- 
ditions that  reduction  by  arthrotomy  is  impossible. 

CONGENITAL  DISLOCATION  OF  THE  KNEE 

This  is  much  more  rare  than  congenital  dislocation  of  the  hip. 

Fig.  116  shows  the  lower  extremity  of  a  babe  in  which  the  knee 
could  be  hyperextended  about  forty-five  degrees.  Such  cases  are 
sometimes  called  congenital  dislocation  of  the  knee.  But  the  joint 
is  not  entirely  dislocated,  or  is  only  a  mild  grade  of  deformity.  It 
is  readily  brought  into  normal  position  either  by  passive  or  active 
motion.  A  knee  held  continuously  in  that  position  by  congenital 
deformity  with  contracted  tendons  is  called  genu-recurvatum,  and 
is  similar  in  its  origin  to  talipes  calcaneus,  which  sometimes  accom- 
panies it. 

Hyperextension  of  the  knee  in  some  cases  does  amount  to  a 
dislocation,  and  this  is  the  more  common  of  the  two  principal  forms^ 
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It  to  or  beyond  the  right  angle,  or  so  thai  ihc  lut.-^  arc 

ociir  The  arlicular  surface  of  the  tihia  in  these  cases  tics 

opoQ  the  aottnof  etlges  of  liie  condyles.  The  patella  may  be  small 
or  abacnt.   In  the  other  principal  form  the  tibia  is  luxated  or  sub- 


KUi,  xtt.    IhTEREXTENstoK  OF  THE  KNEE  Genu-rccurwatiifn. 


Hackwanl,   lateral  displacements  are  extremely  tmcomniofi. 


Vfc ,  been  reported.    Most  cases  are  readily  reduced,  al- 

l^  u^  has  been  known  to  accompany  the  condition. 

'/  '  is  reduction  and  the  use  of  a  splint  of  suitable  fonn 

|ii  ■  ecurrcnce,  but  to  allow  normal  motion.   An  anterior 

^  ;  bv  encircling  bands  only  to  ihe  leg  or  only  to  the 

extending  also  upon  the  articulating  bone,  will  answer 


COHOKNITAL  DISLOCATION  OF  THE  SHOULDER 

\Uiiy  i>(  the  cases  which  have  been  described  under  this  heading 
it|Hni  examination  to  have  been  the  results  either  of  injury  at 
V      or  without  resulting  paralysis,  or  of  paralysiii  alone.  Yet 
^  nKmblcd  congenital  dislocation  do  occur,  though  they  are 

%\ 

jtitd  118  are  from  photographs  of  a  case  in  my  own 
ccurretl  in  association  w^ilh  a  congenitally  dislocated 
int  died  when  eight  months  old  of  acute  intestinal  in* 
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fection,  and  I  was  able  to  secure  only  the  shoulder  joint.  It  shown 
imjierfcct  development  of  the  glenoid  cavity  and  also  of  the  head  of 
llie  huiuerus,  which  rested  in,  or  rather  upon,  the  rudimcntar)- 


Fig*  117.    B  shows  a  specimen  of  congenital  dislocation  of  the  shoulder. 
A  is  a  normal  jomt  for  comparison. 


FW  ]t&   Sai  s  above,  with  joints  laid  op^.        congenital  disloca- 

tio:i  iji  i.tioalder*   A,  normal  joint  for  comparison. 

cavity,  but  low  with  reference  to  the  acromion,  and  projected  back- 
ward. 

Treatment — Treatment  of  congenital  dislocation  of  the  shoulder 


wen  very  unsatisfactory  or  a  total  failure.  None  of 
suits  can  fairly  claim  anything"  more. 

DISLOCATION  OF  VARIOUS  OTHER  JOINTS 

dislocations  of  the  elbow  and  wrist  joints,  the  tem- 
occipito-atlantoid,  of  the  ankle,  of  the  phalangeal,  in 
an>  joint,  are  occasionally  reported ;  but  jxDssess  no 
.  They  arc  usually  capable  of  being  reduced,  so  far 
n  of  the  joint  allows  reduction  in  its  usual  sense,  and 
e  form  of  apparatus;  or  in. some  situations  resection 
^bt  be  preferable. 

SRAUMATIC  DISLOCATIONS 

(fisbcations  are  less  common  in  children  in  compari- 
apparently  for  two  reasons,  the  elasticity  and  f rec- 
ent in  the  joints,  and  the  yielding  of  the  epiphyseal 
e  ol  violence. 

H  OF  RADIUS  AND  ULNA  BACKWARD,  OR 
LATERALLY 

s  of  one  kind  or  another  at  the  elbow  joint  are  the 
of  all  the  dislocations  in  children,  and  are  not  un- 

any  of  them  there  is  apt  to  be  also  separation  of  an 
racture.  Dislocation  is  either  backward  or  forward, 
ckward  and  laterally,  or  only  laterally,  either  toward 
itside,  often  accompanied  with  a  fracture  or  epiphy- 

of  one  or  the  other  condyle.    (See  Figs.  119  and 

Lidins  and  ulna  are  displaced  backward  the  coronoid 
ulna  is  likely  to  be  detached.  (Owen.)  It  is  most 
eel  by  a  f*^^^  ^^"t  it  is  not  always  possible  to  say  ex- 
at  direction  the  ft)rcc  was  applied.  I  once  had  a  case 
placement  of  both  forearms  produced  simultaneously 
ti  hoy  by  a  fall  from  an  old-fashioned  high  veloci- 

sftiil  he  pitche<l  over  the  handle-bars  and  struck  on 
nrn^s  outstretched. 

mti  Dia^i:nosis, — ^l^he  symptoms  of  dislocation  back- 
rtcning  of  the  forearm  on  its  anterior  aspect,  with 

c  olecranon  beyond  the  line  of  the  humerus  at  the 
The  arm  is  held  half  way  between  full  extension 

;c  right  angle,  and  is  more  or  less  rigid  in  that  posi- 

iiijury  is  complicated  with  fracture  above  the  con- 
^cal  separation.  On  examining  the  relative  position 
les  and  tip  of  the  olecranon  (as  described  under  In- 
uinerus  Near  the  Elbow),  it  will  be  seen  that  the  ole- 
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r ration  prtijccts  not  only  backwanl  but  above  si  transverse  line  cx- 
tciKlinj?  from  one  cpicontiylc  to  tfi€  otben    It  sbouM  Ijc  on  a  Icvd 


Fig.   no.     iNCOMPLFTE  I^ISLWATIOX  OF  BOTH   Bi>KES  OF  FOR  RAH  M   IN  WARP  UP^N 

nrMEMirs.  Boy  of  three  yenrs.  Injury  by  M]  fivt?  weeks  prevrously, 
EIIhjw  Hquarcil  uisleatl  of  poiiiii  and  upper  Jirin  shortened.  Olecranon 
internal  lo  normal  position.  Flexion  and  exteuj-ion  slight.  Pronanon 
and  SI  1  pi  nation  of  fore^irm  free*  Conf^klerable  lakral  tliQUon  oi  fore- 
anil  Ltpon  arm.    See  radiograph,  Fig.  120* 


Fm.      120.       InchMI'ULTE     Ill'iU'krATlOK      IN*WA«0     OF     HAW  IS      ANl>  ULNA 

t'fX)N  iit'MEkrs.    15'  I  yc.ir5,    Railio^rapli  kft  tlbtm  from  be- 

hiiicl   AitLmpis  lo  '  in  i^cijaraied  nina  i^tiU  farther  front  r:idms, 

due  lo  wedging  bctv,  Lv  i  .  ^ni  of  Ihc  cartilagiiious  trochlea. 


nth  that  line  when  the  elbow  is  extended  and  below  it  when  the 
"elbow  is  flexed.    The  only  injury  likely  to  be  confu>cd  with  dislo- 
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lion  of  the  lower  epiphysis  of  the  humerus.  In  dis- 
|Lhe  foreann  renders  the  projection  of  the  olecranon 
while  in  epiphyseal  separation,  flexing  the  forearm 
bminence  at  the  point  of  the  elbow.  Dislocation  has 
lensioti  fciterfered  with,  and  has  no  crepitus.  In 
]rttinn  motion  is  free,  there  is  too  free  lateral  motion, 
'>uik1. 

-One  has  usually  found  reduction  easy  by  taking 
liand  and  radius  and  ulna  in  the  other,  straightening 
I  flown  and  suddenly  flexing  while  the  traction  is  con- 
be  very  seldom  in  a  child  that  it  is  necessary  to 
1  round  one's  knee.   Ordinarily  one  would  use  chlo- 
feit  hand   But  one  has  a  number  of  times  had  occa- 
elbovv  without  it.   The  reduction  is  done  in  a  few 
pef  is  obtained.    However,  one  should  always  use 
|ere  is  any  question  about  the  diagnosis  or  any  com- 
re4uc&}ji  the  joint  is  freely  movable,  both  passively 
Id  thefe  ly  no  reappearance  of  the  deformity.  With 
[Ik-  cent  hies  or  with  epiphyseal  separation,  the  de- 
|is  when  released  from  the  surgeon's  grasp.  The 
made  to  demonstrate  that  he  can  flex  the  arm  vol- 
Hit  angle.   In  that  position  it  should  be  wrapped  in 

I  up  in  a  right-angled  splint  or  in  molded  binder's 
hoard  box  splint,  with  a  roller  bandage,  to  secure 

^ied  in  a  sling.   In  a  week  or  ten  days  passive  move- 
massaj^u  are  begun  and  used  only  cautiously,  the 
llaced,  with  slight  pressure  if  edema  continue.  I 
laukylosis  from  dislocation  at  the  elbow;  but  think 

II  by  too  early  and  too  much  motion,  and  leaving  oS 
>i  ircatnicnt  before  the  joint  has  fully  recovered. 

nON  OF  RADIUS  AND  ULNA  FORWARD 

[is  a  rare  one.  Stimson,  writing  in  1900,  says  the  re- 
less  than  twenty-five.  "  Of  the  thirteen  cases  in 
nientioiied,  one  was  six  years  old,  two  were  eight, 
n  flft^^  and  one  each  eighteen,  twenty,  twenty- 
It  imd  fi)rty  years  old.  One  was  an  *  adult '  and  one 
hus  seven  out  of  thirteen  presenting  this  rare  form 
re  imder  fifteen  years  of  age, 

lunimon  cause  is  a  fall  upon  the  point  of  the  elbow 
.'xed ;  but  various  forms  of  violence  are  recorded. 
I  may  occur  without  or  with  fracture  of  the  olecra- 
be  incomplete  or  complete.   When  the  upper  end 
rests  against  the  under  and  anterior  surface  of  the 
1  tQ  be  incomplete ;  but  if  the  end  of  the  olecranon 
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passes  up  in  front  above  the  end  of  the  humerus  the  dislocation  is 
called  complete. 

Symptoms. — In  the  incomplete  form  the  forearm  is  lengthened 
when  the  arm  is  extended  or  only  slightly  flexed.  In  the  complete 
form  the  forearm  is  lengthened  when  flexed  near  the  right  angle, 
but  more  or  less  shortened  when  extended.  The  sides  and  back  of 
the  elbow  are  flattened  and  a  space  can  be  felt  there  between  the 
humerus  and  the  ulna,  unless  there  is  too  much  swelling  present.  If 
the  two  epicondyles  can  be  located  the  presence  or  absence  of  the 
end  of  the  olecranon  from  its  normal  relative  position  can  usually 
be  determined. 

Treatment. — Reduction  can  be  effected  in  the  incomplete  form 
by  pulling  the  arm  in  overextension  and  then  flexing ;  or  by  flexing 
it  round  the  surgeon's  knee.  In  the  complete  form,  while  the  joint 
is  full  flexed  over  the  surgeon's  index  and  middle  fingers,  he  pulls 
the  upper  end  of  the  forearm  downward  and  backward.  Or  a  strap 
may  be  used  instead  of  the  fingers.  The  elbow  is  then  put  up  as  for 
dislocation  backward. 

SUBLUXATION  OF  RADIUS 

This  is  the  most  peculiar  as  well  as  the  most  frequent  disloca- 
tion of  the  radius  in  the  young — admitting  that  it  is  a  dislocation  of 
the  radius.  The  question  of  the  exact  nature  of  this  injury  has  been 
long  and  frequently  discussed.  One  has  met  it  again  and  again  in 
dispensary  and  private  practice.  Every  surgeon  and  every  pedi- 
atrist  has  seen  numerous  cases.  Yet  there  has  never  been  an  op- 
portunity for  an  autopsy.  Here  is  a  typical  case :  A  man  playfully 
takes  a  three-year-old  child  by  the  wrists  and  proceeds  to  "  waltz," 
half  lifting  the  little  one  from  the  floor.  The  child  cries,  and  being 
released,  refuses  to  use  one  arm.  The  arm  hangs  at  the  side  slightly 
flexed  and  half  pronated.  The  arm  presents  nothing  abnormal  on 
inspection  or  on  palpation.  Flexion  and  extension  are  free.  Pro- 
nation is  also  free,  but  when  we  attempt  supination  there  is  a  cry 
and  something  prevents.  And  there  is  tenderness  over  the  head  of 
the  radius.  If  now  slight  force  be  used  to  supinate  the  forearm  and 
the  radial  head  be  pressed  backward,  there  is  a  snap,  and  the  trouble 
is  gone.  Reduction  can  also  be  eff'ected  by  traction  on  the  forearm 
with  pressure  backward  on  the  head  of  the  radius,  followed  by  flex- 
ion; and  sometimes  by  supination  alone.  The  off'ered  explanations 
for  this  injury  are  curiously  various— displacement  forward,  dis- 
placement backward,  paralysis  from  injury  to  the  nerves,  catching 
of  the  bicipital  tuberosity  behind  the  ulna,  separation  of  the  head  of 
the  radius,  and  others.  The  most  satisfactory  explanation,  it  seems  to 
me,  is  that  of  Duverney,  who  considered  it  due  to  the  escape  of  the 
head  of  the  radius  downward  from  the  orbicular  ligament  by  trac- 
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tion.  It  seems  probable,  however,  that  a  slight  twist  forward  of  the 
radius  tends  to  catch  the  head  at  the  edge  of  the  ring  once  it  is  out. 
In  several  of  my  cases  a  slight  fullness  in  front  of  the  radial  head 
was  detected ;  and  the  manner  of  the  production  of  the  injury  seemed 
to  render  it  probable  that  in  addition  to  traction  upon  the  radius 
there  was  twisting  of  the  forearm.  For  instance,  a  child  was 
grasped  by  one  forearm  and  lifted  across  a  muddy  street.  Again, 
a  mother  putting  an  unruly  child  to  bed  undertook  to  make  him  fold 
his  arms.  The  accident  may  occur  by  forcible  adduction  of  the 
forearm  as  well  as  by  traction  in  the  long  axis.  I  believe  the  experi- 
ments of  Goyrand  and  Pingaud,  as  quoted  by  Stimson,  corroborating 
the  experimental  findings  of  Duverney,  together  with  clinical  obser- 
vation, satisfactorily  account  for  the  phenomena  observed  in  these 
cases.  Yet  the  question  is  not  considered  by  the  majority  to  be 
definitely  settled. 

Treatment, — If  left  entirely  to  itself  the  forearm  would  grad- 
ually recover  its  function,  possibly  with  the  formation  of  a  new  or- 
bicular ligament  or  something  resembling  it.  But  reduction  is  easily 
accomplished  as  before  described  and  at  once  gives  relief.  An 
anterior  rectangular  splint  well  padded  is  applied  and  the  arm  rested 
for  a  week. 

DISLOCATION  OF  THE  RADIUS  FORWARD 

Dislocation  of  the  head  of  the  radius  forward  occurs  from  falls 
upon  the  hand  or  upon  the  elbow  or  from  a  blow  upon  the  outer  and 
back  part  of  the  forearm  or  from  twisting  the  forearm.  The  head 
of  the  bone  projects  in  front  of  the  humerus,  and  flexion  beyond  a 
right  angle  is  impossible.  The  tendon  of  the  biceps  is  felt  to  be 
relaxed. 

Treatment. — Reduction  is  readily  accomplished  by  flexing  the 
forearm  and  pressing  the  head  of  the  radius  back  into  place.  It  has 
probably  torn  the  orbicular  ligament,  and  three  or  four  weeks  must 
be  given  for  its  repair.  The  dislocation  would  readily  recur  unless 
prevented.  A  rectangular  splint  applied  anteriorly,  with  the  arm 
well  flexed,  and  carried  in  sling,  prevents  this. 

DISLOCATION  OF  RADIUS  BACKWARD 

This  occasionally  occurs,  but  rarely.  It  can  generally  be  recog- 
nized by  feeling  the  head  of  the  radius  below  its  normal  place,  or 
below  and  behind  it  when  the  elbow  is  flexed,  and  behind  it  when 
the  joint  is  extended.  It  can  be  replaced  by  pressure  on  the  head 
of  the  bone ;  or  by  extension,  supination  and  pressure :  or  by  exten- 
sion, traction,  adduction,  and  then  pressure  upon  the  head  of 
the  bone.  The  splint  just  described  for  dislocation  forward  will 
answer. 
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DISLOCATION  OF  THE  SHOULDER 

This  is  not  at  all  common  in  children.  The  force  which  in  an 
adult  would  dislocate  a  shoulder  would  probably  in  a  child  separate 
the  upper  epiphysis  of  the  humerus  or  cause  the  elbow  or  collar-bone 
to  yield,  as  any  of  these  injuries  are  more  frequent. 

DISLOCATION  OF  THE  HIP 

Dislocation  of  the  hip,  of  the  traumatic  variety,  is  very  seldom 
met  in  children.  When  it  does  occur,  it  presents  no  peculiarities 
which  require  attention  here.  It  is  generally  easily  reduced  by  ma- 
nipulation ;  and  the  same  treatment  would  be  suitable  as  in  the  adult. 

DISLOCATION  OF  THE  PATELLA 

Wright  reports  a  case  of  habitual  dislocation  of  the  patella, 
probably  due  to  congenital  weakness  and  ill-development  of:  the 
parts.  Through  an  incision  he  anchored  the  patella  to  the  capsule 
by  two  catgut  sutures  at  its  inner  border. 

DISLOCATIONS  OF  THE  PHALANGES 

These  are  rather  frequent  in  children,  and  as  a  rule  receive  too 
little  surgical  attention.  They  are  pulled  at  by  parent  or  neighbor, 
and  unless  easily  reduced  further  damage  is  done.  When  incom- 
plete they  may  be  manipulated  into  place*  with  great  ease.  When 
complete  the  finger  should  be  still  further  bent  in  the  position  in 
which  it  is  found,  while  the  margins  of  the  articular  surfaces  are 
placed  and  held  evenly  together ;  then  with  extension  the  reduction 
is  effected.  If  a  portion  of  the  torn  capsule  intervene  and  prevent 
the  reduction,  the  joint  must  be  opened  antiseptically,  the  capsule 
withdrawn,  reduction  effected,  and  the  incision  closed. 

DISLOCATION  OF  THE  THUMB 

Only  the  complete  form  of  the  backward  dislocation  of  the 
proximal  phalanx  of  the  thumb  will  be  mentioned,  as  that  is  the  one 
that  is  notoriously  likely  to  prove  difficult  of  reduction.  Stimson 
considers  that  Farabeuf,  in  his  famous  and  much-quoted  presenta- 
tion of  the  subject,  has  .overestimated  the  importance  of  the  sesa- 
moid bones  in  opposing  reduction.  He  considers  it  to  be  the  torn 
edge  of  the  anterior  ligament  tightly  drawn  across  the  back  of  the 
metacarpal  behind  its  head. 

Treatment, — The  muscles  of  the  thumb  should  be  relaxed  as 
much  as  possible  by  holding  the  hand  in  straight  extension  and  slight 
abduction,  and  the  thumb  strongly  adducted,  pressed  into  the  palm. 
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Then  with  the  phalanx  standing  in  overextension  at  right  angles 
with  the  metacarpal  its  base  is  pressed  forward,  that  is,  in  the  distal 
direction,  until  its  dorsal  surface  is  level  with  the  end  of  the  meta- 
carpal, when  it  is  straightened.  If  the  reduction  does  not  occur  by 
this  means,  the  phalanx  may  be  rotated  while  it  is  being  extended 
and  flexed.  This  may  free  the  ligament  if  it  has  been  caught.  Not 
succeeding  by  this  maneuver,  arthrotomy  must  be  resorted  to  as 
preferable  to  violent  efforts  at  reduction  by  extension.  In  arthrot- 
omy the  incision  is  made  longitudinally  upon  the  projecting  head  of 
the  metacarpal,  the  wound  retracted  and  an  effort  made  to  lift  the 
long  flexor  tendon  and  with  it  the  torn  edge  of  the  ligament  from 
the  side  of  the  head  around  to  the  front.  If  this  does  not  free  the 
bones  the  margin  of  the  ligament  should  be  nicked  with  a  knife, 
when  it  will  be  released. 

DISLOCATIONS  OF  THE  STERNUM  AND  OF  THE  RIBS 

Very  unusual  in  children,  owing  to  the  softness  and  elasticity  of 
the  chest  walls.  Dislocation  of  the  manubrium  upon  the  body  of 
the  sternum  has  been  recorded,  and  also  dislocation  of  the  ziphoid  or 
ensiform  cartilage.  The  ribs  may,  by  great  violence,  be  dislocated 
from  the  vertebrae ;  and  occasionally  by  less  force  from  their  attach- 
ment to  the  sternum. 

COMPOUND  DISLOCATIONS 

Compound  dislocations  will  occasionally  occur  in  children  as 
in  adults,  often  with  very  serious  tearing  of  the  ligaments  and  ten- 
dons about  a  joint,  as  well  as  injury  of  vessels  and  nerves,  and  of 
course  adding  the  dangers  of  sepsis  of  an  open  wound.  Yet  one  has 
often  seen  joints  opened  by  dislocation,  or  dislocation  complicated 
with  fracture,  not  only  escape  gangrene  or  suppuration,  but  even 
very  great  deformity  by  ankylosis.  A  single  example  will  illustrate : 
Carl  D.,  a  boy  of  twelve  years,  fell  to  the  ground  with  a  heavy 
plank,  producing  a  compound  dislocation  of  the  right  elbow.  No 
doctor  could  be  found  at  once  and  my  arrival  was  two  hours  after 
the  accident.  Meanwhile  the  wound,  filled  with  dirt,  was  wrapped 
in  a  soiled  towel.  The  elbow  was  overextended,  the  articular  end 
of  the  humerus  was  thrust  out  through  a  wound  across  the  front 
of  the  elbow ;  the  anterior  and  both  lateral  ligaments  and  the  tendon 
of  the  biceps  were  torn  through.  The  brachial  artery  was  the  only 
structure  in  front  of  the  articulating  surface  of  the  humerus,  and 
was  stretched  as  tight  as  a  bow-string.  Forearm  pulseless.  Severe 
bruising  about  the  joint  caused  by  the  edge  of  the  plank.  Under 
anesthesia  the  joint  was  very  carefully  cleansed  with  antiseptics,  put 
in  place,  the  torn  structures  approximated  with  sutures,  drained 
with  a  strand  of  catgut,  dressed  with  iodoform  and  sterile  gauze, 
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put  up  in  a  right-angled  pasteboard  box  splint  and  elevated,  with 
ice  bags.  It  was  not  dressed  for  ten  days.  After  very  slight  passive 
motion  it  was  put  up  for  another  week.  After  twenty  days  from 
the  accident  passive  motion  was  carefully  practiced  regularly. 
Pronation  and  supination  became  perfect,  and  flexion  and  extension 
lacked  but  little  of  the  normal,  and  the  arm  appears  strong  as  ever. 
(See  also  remarks  upon  Amputation  for  Compound  Fracture,  in  the 
Chapter  on  Fractures.) 

MOTION  AFTER  DISLOCATIONS  AND  OTHER  JOINT 
INJURIES 

There  seems  to  be  a  tendency  on  the  part  of  many  practitioners 
to  exaggerate  the  dangers  of  aiJcylosis  after  dislocation  and  other 
injuries  of  joints;  and  their  fear  is  that  ankylosis  can  only  be  pre- 
vented by  putting  the  joint  to  use  very  promptly  after  the  injury 
with  passive  and  active  movements.  My  own  belief,  founded  upon 
observation  is  that  so  long  as  inflammation  remains  active  in  or 
about  an  injured  joint  or  so  long  as  the  condition  is  aggravated  by 
movements,  such  attempts  at  motion  not  only  gain  nothing  in  mo- 
bflity  but  actually  lessen  the  chances  of  a  satisfactory  end-result. 
It  is  far  better  to  allow  the  traumatic  inflammation  to  subside,  and 
the  wounded  soft  parts,  the  lacerated  capsule,  the  sundered  liga- 
ment to  become  reunited  before  attempting  to  establish  function. 
More  attention  should  be  centered  upon  accurate  reduction  without 
further  violence  to  the  structures,  upon  thorough  asepsis  in  com- 
pound injuries,  and  upon  retention  in  a  fixed  dressing  when  re- 
duced. The  adhesions  depend  upon  the  injury  and  the  inflamma- 
tion, and  attacking  them  soon  does  not  lessen  their  niunber;  while 
there  is  little  danger  that  more  time  will  render  them  too  strong  to 
be  broken.  It  may  give  more  confidence  in  nature's  power  to  pre- 
serve a  joint  to  remember  that  a  new  joint  can  be  produced  by  in- 
terposing fibrous  tissue  and  fat  between  bone  ends  and  beginning 
movements  not  sooner  than  two  weeks  after  the  operation ;  and  that 
false  joints  are  sometimes  spontaneously  produced  after  fracture; 
and  that  when  false  joint  occurs  in  a  child  it  is  a  matter  of  diffi- 
culty to  eradicate  it  and  secure  rigid  union. 
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DISEASES  OF  THE  LYMPHATICS 

[  V  \1  PHATICUS  (LymPHATISM) — IIyPERPF-ASIA  Of 
Tl    fl-SUES  OF  THE  PhARYNX  AND  NaSO-PHARYNX — 

.\sn  Secondary  Tumors  of  the  Lymph  Vessels 
.vMPH  Glands — Lymphangiectasis,  Lympha- 
1^  k\MPH  Varix — Simple  Acute  Lymphadenitis 
Sefiic  Lymphadenitis — Simple  Chronic  or  Sub- 
fPHApENiTis — Tubercular  Lymphadenitis — Syph- 

tfJ^ENITIS — HoDGKIN'S  DiSEASE. 

I  to  be  natural  for  the  lymphatic  tissues  to  be  very 
[life.  To  this  normal  activity  are  added  very  numer- 
rritation,  such  as  inherited  dyscrasiae,  local  inflamma- 

skin  and  upon  the  mucous  linings  of  the  naso- 
[iiouth,  the  respiratory  and  gastro-intestinal  tracts, 

degree  the  genitalia;  besides  the  many  infectious 
|1  a  fcitile  soil  in  the  tender  organism  of  the  young, 
let  devtloped  no  immunizing  power ;  moreover,  there 
Inovv  growths  in  connection  with  the  lymph  glands. 

I I  these  glands  very  often  the  seat  of  morbid  condi- 
the  attention  of  the  surgeon.    Some  of  the  lymph- 

nt(d  as  to  preclude  surgical  interference;  but  all 
ted  are  accessible,  and  constantly  dealt  with 
t]k  internal  are  frequently  to  be  considered  in 
loipetimes  in  treatment.  Different  groups  of  glands 
[ted  ilt  different  ages  and  stages  of  development 
Jnlopfical  history,  which  is  more  or  less  a  matter  of 
jl  ni;  of  heredity.  For  instance,  enlargement  of  post- 
ids  and  tonsils  may  be  found  at  any  age  up  to 
J  tt\||re-is  a  tendency  to  atrophy.  During  infancy, 
(testtfiil  and  bronchial  mucous  membranes  are  so 
iscd.  the  lymph-nodes  in  their  proximity  keep  pace. 
Jliun  carious  teeth  are  common  and  diphtheria,  mea- 
jver,  and  other  acute  infections  affect  the  mouth, 
1  and  ears,  and  parasites  infest  the  scalp,  the  lymph- 
fn  the  cervical  region  present  the  most  pathological 
322 
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conditions.  At  any  age,  but  more  especially  after  the  catarrhal 
inflammations  of  the  mucous  surfaces  already  mentioned  have  ren- 
dered them  vulnerable,  the  lymph-nodes  afford  a  lodging  place  for 
the  tubercle  bacillus,  and  become  the  seat  of  its  activity. 

Pediatric  surgery  of  the  lymphatics  will  be  considered  under 
the  following  headings:  The  status  lymphaticus  Hyperplasia  of 
the  lymph  tissues  of  the  pharynx  and  naso-pharynx ;  Primary  and 
secondary  tumors  of  the  lymph  vessels  and  of  the  lymph  glands; 
Lymphangiectasis,  lymphadenoma  and  lymph  varix;  Simple  acute 
lymphadenitis;  Acute  septic  lymphadenitis;  Simple  chronic  or  sub- 
acute lymphadenitis;  Tubercular  lymphadenitis;  Syphilitic  lymph- 
adenitis; Hodgkin's  disease. 

THE  STATUS  LYMPHATICUS  (LYMPHATISM) 

By  some  writers  lymphatism  is  used  to  designate  that  which  we 
formerly  called  struma  or  scrofula  after  all  that  is  due  to  the  tubercle 
bacillus  has  been  differentiated  from  it — in  other  words,  an  over- 
development and  vulnerability  of  the  lymphatic  system  and  with  it 
of  the  mucous  membranes.  Others  use  lymphatism  as  synonymous 
with  status  lymphaticus,  which  latter,  perhaps,  would  best  be  re- 
served, as  the  name  of  an  extreme  expression  of  that  diathesis  in 
which,  in  addition  to  the  lymphatic  hyperplasia,  there  is  hypertrophy 
of  the  thymus,  called  by  some  the  status  thymicus. 

Etiology, — The  "  status  lymphaticus  "  may  or  may  not  be  a 
variety  of  "  lymphatism  "  or  **  struma  "  (used  in  its  modem  sense)  ; 
nor  is  it  known  whether  it  bears  a  relationship  to  rickets,  aUhough 
frequently  associated  with  it.  Nor  is  it  certainly  known  how  much 
the  enlargement  of  the  thymus  has  to  do  with  the  disease,  nor  what 
causes  the  enlargement,  nor,  if  it  produces  the  symptoms,  how  they 
are  brought  about.  The  disease  is  most  frequent  in  the  second  half 
year  of  life,  but  may  be  found  at  any  age.  The  pathological  findings 
are  hyperplasia  of  the  lymph-nodes,  especially  those  of  the  tracheo- 
bronchial region  and  the  pharynx,  enlargement  of  the  solitary  folli- 
cles of  the  intestines  and  of  Peyer's  patches;  enlargement  of  the 
spleen,  and  of  the  thymus  gland.  This  last  is  very  remarkable. 
Accordng  to  Bovaird  and  Nicoll,  as  quoted  by  Holt,  the  weight  of 
the  normal  thymus  at  birth  is  from  6  to  7  grams ;  from  birth  to  five 
years  from  3  to  4  grams,  and  anything  over  10  grams  should  be 
considered  as  distinctly  abnormal.  In  marked  cases  of  the  status 
lymphaticus  the  thymus  weighs  from  30  to  40  grams;  in  the  less 
marked,  from  10  to  20  grams.  It  shows  no  other  change  than  hyper- 
plasia. Some  observers  have  found  also  hypoplasia  of  the  heart 
and  aorta;  but  whether  this  is  a  coincidence  or  bears  any  relation 
to  the  lymphatic  state  is  not  clear,  (aa) 

Symptoms. — In  some  cases  nothing  of  the  kind  is  suspected 
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it,  until  some  trivial  operation  such  as  paracentesis 
adnjinistration  of  antitoxin  or  of  chloroform  is 
len  iht  tliild  promptly  dies.   In  other  cases  symptoms 
Ln.sel  of  an  acute  illness — with  convulsions  as  a  prom- 
Ir  it  may  be  dyspnea  with  cyanosis  or  asphyxia,  with 
death  In  a  day  or  two  without  the  development  of 
|c  disease  aside  from  the  status  lymphaticus.   Or  the 
r-ecognized  in  life  by  the  tendency  to  convulsions, 
Jacks,  the  lymphatic  hyperplasia,  enlarged  spleen  and 
jwliich  latter  may  sometimes  be  so  large  as  to  cause 
liess. 

liou  n  wliether  the  dyspnea  is  due  to  pressure  of  the 
linn  I  lie  recurrent  laryngeal  nerve,  or  upon  the  trachea 
Ir  iliL"  auricles  of  the  heart;  or  whether  death  occurs 
Ion  the  pneumogastric  or  the  heart  or  aorta.  It  has 
Ited  in  at  least  one  case  that  a  hypertrophic  thymus 
It  he  trachea  and  cause  mechanical  stenosis.  (Jack- 
|r  cases  there  are  no  characteristic  symptoms  in  the 
It  the  child  shows  but  feeble  resistance  to  an  appar- 
Islment  and  soon  succumbs,  and  the  findings  at  the 
]>sf  of  the  status  lymphaticus.  (See  also  section  on 
^(■>^tell^sis.) 

-if  the  disease  is  sufficiently  well  marked  for  diag- 
recognized  by  the  symptoms  just  described.  The 
Itance  to  the  surgeon  in  its  diagnosis  is  to  avoid 
|:>peratiDn  or  any  possible  cause  of  shock  in  a  child 
le>s  I  he  condition  is  such  as  to  justify  far  more  than 
>ks  attendant  upon  such  procedures.  (23) 
I— The  dyspnea  may  apparently  call  for  intubation 
],  but  these  operations  do  not  give  relief.   There  have 
[ses  operated  upon,  opening  the  chest  by  raising  a 
sternum,  attaching  the  thymus  thereto,  and  so  reliev- 
|-e  of  the  weight  of  the  organ  and  the  intra-thoracic 
iieiisS  treatment  is  by  fresh  air,  sunlight,  nutri- 
|-liver<^  and  iodides,  especially  the  syrup  of  ferrous 


lASlA   OF  THE  LYMPH  TISSUES  OF  THE 
PHARYNX  AND  NASOPHARYNX 

be  discussed  in  the  chapter  on  Surgery  of  the  Air 

|nd  S&COIfDARY  TUMORS  OF  THE  LYMPH 
^SELS  AND  OF  THE  LYMPH  GLANDS 

I  considered  in  the  chapter  on  Tumors,  in  the  sections 
Lymphangioma  and  Carcinoma.  The  differential 
adenitis  will  appear  in  the  present  chapter  in  the 


SURGICAL  DISEASES  OF  THE  LYMPHATICS  325 


section  on  Tubercular  Lymphadenitis.  Primary  Sarcoma  will  be 
considered  here. 

Primary  Sarcoma  of  the  lymphatic  glands  is  rare.  It  is  an 
elastic  swelling,  perfectly  smooth  and  movable  as  long  as  the  cap- 
sule of  the  affected  gland  remains  intact.  The  glands  adjacent  to 
the  first  one  become  involved,  and,  later,  the  cells  of  the  sarcoma 
migrating  in  the  lymph  current,  general  infection  takes  place  and 
metastatic  tumors,  with  the  same  small  round  cells  in  a  very  fine 
lattice  stroma,  appear  in  various  regions.  The  primary  tumor  es- 
capes from  the  gland  capsule  and  involves  the  periglandular  tissue 
and  finally  the  skin  and  ulcerates  and  sloughs. 

Lymphosarcoma  is  differentiated  from  Ilodgkin's  disease  by 
the  absence  of  general  lymph  hyperplasia  in  all  parts  of  the  body, 
including  enlargement  of  the  liver  and  spleen,  and  absence  of  the 
anemia;  from  leukemia  by  absence  of  the  blood  picture  character- 
istic of  the  latter  disease;  from  tubercular  glands  by  the  rapid 
growth  of  the  sarcoma. 

Treatment  is  by  extirpation,  and  even  this  gives  a  grave  prog- 
nosis, as  recurrence  is  the  rule,  unless  the  operation  is  done  early, 
while  the  growth  is  still  within  the  capsule  of  the  gland.  Senn 
makes  it  particularly  emphatic  that  sarcomatous  glands  should 
never  be  enucleated  even  if  the  capsules  have  not  been  perforated 
by  the  growth ;  as  sarcoma  cells  have  undoubtedly  already  passed 
out  into  the  surrounding  connective  tissue.  Therefore  the  con- 
nective tissue,  as  well  as  the  glands,  should  be  excised.  No  blunt 
dissection  should  be  used,  and  not  only  glands  and  connective  tissues, 
but  even  arterial  and  nerve  trunks  and  every  structure  implicated  in 
the  growth,  should  be  removed.  (See  also  general  Section  on 
Sarcoma  in  Chapter  on  Tumors.) 

LYMPHANGIECTASIS,  LYMPHADENOMA  AND  LYMPH 

VARIX 

• 

Lymphangiectasis  is  a  condition  of  local  dilatation  of  the  lymph 
vessels  due  to  damming  their  How.  The  obstruction  may  be  due  to 
inflammation  affecting  the  vessels  themselves  or  to  pressure  from 
an  outside  source,  such  as  a  tumor — primary  or  secondary,  ascites,  a 
ligature  or  surgical  appliance,  or  to  scar  tissue. 

Lymphangiectasis,  or,  as  it  is  sometimes  called  when  affecting 
the  glands,  lymphadenoma,  may  be  parasitic  in  origin,  being  most 
frequently  due  to  the  presence  of  the  filaria  sanj^uinis  hominis,  a 
minute  nematode  worm  native  in  the  tropics,  which  lives  in  the 
lymphatics  and  blood-vessels.  Elephantiasis  is  a  form  of  the  dis- 
ease. 

Lymph  varix  is  a  dilated  tortuous  lymphatic  vessel  resulting 
rem  any  occlusion,  mechanical  or  parasitic. 
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SIMPLE  ACUTE  LYMPHADENITIS 

This  is  an  acute  inflammation  of  the  lymph-nodes  which  ter- 
minates in  resolution,  in  suppuration,  or  in  chronic  inflammation, 
according  to  the  age  of  the  patient,  his  vital  resistance  and  the 
nature  of  the  infecting  agent. 

The  external  nodes  of  the  cervical  region,  axilla  and  groin  are 
the  ones  with  which  the  surgeon  most  frequently  has  to  deal  in 
acute  inflammation.  This  occurs  from  simple  catarrhs  of  the 
mucous  membranes,  in  connection  with  measles,  German  measles, 
scarlet  fever,  diphtheria,  in  any  form  of  stomatitis  producing  a 
solution  of  continuity,  in  tonsilitis,  in  connection  with  carious  teeth, 
herpes,  ecthyma,  eczema,  wounds,  otorrhoea.  In  the  axillary  glands 
it  is  often  produced  from  slight  trauma  upon  hand  or  arm  or  from 
vaccination ;  in  the  inguinal  region  from  wounds  of  the  lower 
extremity,  balanitis  or  vaginitis.  In  some  of  these  inflammations, 
no  doubt,  the  irritation  is  produced  by  the  absorption  of  toxins 
which  are  carried  to  the  gland,  while  in  others  the  germs  them- 
selves, possibly  the  specific  organism  of  the  infective  fevers,  but 
usually  staphylococci  or  streptococci,  are  lodged  there.  The  affected 
glands  become  acutely  congested  and  swollen,  hyperplastic,  edema- 
tous, and  the  result  will  depend  on  the  nature  of  the  irritant  and  the 
resisting  power  of  the  cells. 

In  infants  such  inflammations  more  frequently  result  in  sup- 
puration than  in  older  children.  But  at  any  age  the  presence  of 
pyogenic  organisms,  especially  a  mixed  infection  or  the  scarlet 
fever  poison,  may  overpower  the  resistance  of  the  cells  and  abscess 
will  result. 

Quite  frequently  one  can  discover  by  searching  the  field  drained 
by  the  affected  gland  or  group  of  glands  the  atrium  of  infection. 
But  sometimes  the  primary  disease  or  lesion  has  passed  by  and  left 
only  the  lymphatic  inflammation  as  a  sequela.  The  symptoms  are 
those  of  the  original  disease,  and  of  swelling  and  tenderness  over 
the  inflamed  glands.  If  the  inflammation  is  not  very  severe  or  ad- 
vanced, the  gland,  although  large,  perhaps  as  large  as  a  filbert  or 
an  olive,  is  quite  movable.  But  if  the  inflammation  become  so  severe 
that  suppuration  threatens,  the  periglandular  cellular  tissues  are 
involved,  and  gland  and  cellular  tissues  become  a  brawny  mass, 
tenderness  increases,  with  heat  and  pain,  finally  fluctuation,  and  if 
left  to  itself  redness  and  breaking  down  of  the  skin,  discharge  of 
pus  and  later  healing.  Redness  may  be  present  before  fluctuation 
in  the  dense  mass  can  be  detected,  and  the  whole  process  may  require 
two  to  four  weeks  before  the  abscess  has  discharged  or  suppurated 
ready  to  be  opened.  Sometimes  the  inflammation  is  communicated 
from  gland  to  gland  and  the  process  greatly  extended  in  area  and 
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pmlon^ed  in  time.  It  sometimes  appears  as  tliough  the  cases  which 
*b  not  ?vuppiirate  take  as  long  to  recover  as  those  in  which  suppura- 
tion occurs,  and  even  then  their  state  of  health  may  not  be  quite 
satisfactory. 

Treatment  includes  that  of  the  field  of  absorption,  which  should 
be  cleansed  and  rendered  sound  as  speedily  as  possible  to  avoid 
further  poisoning^  of  the  lymphatics.  For  the  swollen  glands  them- 
selves many  applications  are  recommended.  None  of  them  seem 
to  have  the  power  of  preventing  suppuration  if  it  is  ready  to  occur, 
but  Ireatnient  may  moderate  the  inflammation  and  mitigate  the  dis- 
comfort, and  if  it  cannot  abort  may  hasten  the  process  to  a  favorable 
termination.  Cold  in  the  form  of  an  ice  bag  is  useful  in  sthenic 
cases,  that  is,  in  fairly  robust  children  with  high  fever  and  con- 
siderable reactive  power,  and  especially  early  in  the  case  before  sttp- 
puration  becomes  inevitable*  Heat  is  better  in  the  opposite  class 
of  cases*  the  feeble  children  of  low  vitality,  and  in  all  cases  in  the 
later  stages.  The  drug  applications  one  sees  recommended  are 
iodine,  in  the  form  of  the  tincture  painted  on^  or  of  the  ointment 
of  the  iodide  of  Iea4  the  unguent um  Crede,  etc.  I  have  seen  as 
good  effects  from  the  use  of  guiacol,  10  to  25  per  cent.,  with  lanolin 
and  lard,  or  of  mercurial  ointment,  as  from  any  other  appHcation, 
and  think  these  have  some  power  to  limit  the  spread  into  cellular 
tissues.  But  my  rule  is  never  to  apply  anything  which  makes  the 
skin  sore  or  will  interfere  with  its  proper  examination  or  incision 
at  the  proper  stage.  The  proper  stage  for  incision  is  not  nntil 
suppuration  has  occurred  and  the  abscess  has  pointed.  The  early 
incision  of  these  inflamed  glands  can  do  no  good  and  may  do  harm 
and  does  not  hasten  the  cure.  The  only  condition  at  all  similar  in 
which  early  incision  is  useful  is  Lud wig's  angina— a  diffuse  septic 
cellulitis  (which  see).  In  lymphadenitis  the  disease  process  is  hemg 
limited  by  nature's  barriers.  And  to  excise  early  an  inflamed  gland, 
while  it  might  eliminate  the  trouble,  is  not  devoid  of  danger,  and 
may  fail  to  eradicate  the  disease  which  probably  has  already  found 
its  way  to  other  glands.  When  the  abscess  has  formed,  before 
waiting  for  destruction  of  the  skin*  an  incision  should  be  made* 
General  anesthesia  is  not  usually  necessary  for  the  opening  of  such 
an  abscess.  The  ethylchloride  spray  locally  is  sufficient.  That 
point  should  be  chosen  for  the  incision  which*  while  it  will  enter 
the  abscess  directly  and  afford  the  best  drainage,  will  be  the  least 
conspicuous.  The  situation  of  the  abscess,  of  course,  may  vary,  but 
a  frequent  site  is  in  the  sub-parotid  lymphatics*  and  the  abscess 
points  at  that  level,  but  behind  the  sterno-mastoid.  It  may  burrow 
under  that  muscle*  especially  if  allowed  to  wait  too  long,  and  point 
in  front  of  it  but  lower  down*  The  posterior  situation  is  usually  the 
better  situation  for  opening.   The  incision  should  be  made  in  the 
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llic  skill- folds,  which  in  that  situation  run  obliquely 
jMckwartl.  In  opening  a  submaxillary  abscess  one 
lihe  facial  artery,  and  also  avoid  the  inframaxillary 
I  t  rvicofacial  nerve,  by  keeping  a  finger-breadth  below 
liih  the  ramus  of  the  jaw.  The  abscess  being  emptied, 
pary  nor  always  safe  to  curette  it.  A  small  drain  of 
be  introduced,  and  moist  dressing  used  to  facilitate 
liling  is  usually  prompt  and  the  scar  insignificant, 
jc^^cons  are  now  treating  adenitis  with  suction  hyper- 
|is  of  cupping  glasses.    (Bier-Klapp  method.)  If 

it  is  evacuated  through  a  small  incision  (i  to  1.5 
liction  applied.  If  abscess  has  not  formed  the  cup 
piicc,  and  suction  made  strongly  enough  to  induce  a 
I',  s\s  clling  and  to  cause  no  pain,  the  cup  being  left  on 

TW  cup  is  then  removed  and  after  an  interval  of 
I  is  a^ain  applied  as  before  during  five  minutes.  This 
(Ml  of  live  minutes  and  rest  of  three  minutes  is  con- 
[sity  to  forty-five  minutes  daily.  No  drainage  is  used. 
I  1  in  seven  to  ten  days,  without  scar,  in  cases  which  in 
\A  the  surgeon  would  have  persisted  two  or  three  times 
much  pain,  extension  of  the  inflammation  and 
I  tis3ti!e  if  left  untreatcil  or  treated  by  other  methods. 

ACUTE  SEPTIC  LYMPHADENITIS 

I  l>e  found  described  in  the  Section  on  Cellulitis  in  an 
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simple  hyperplasia  of  the  lymphatic  glands,  excited 
lanner  as  the  acute  form,  and  kept  up  by  the  continu- 
]  of  a  chronic  disease  of  mucous  membrane  or  skin, 
listitiitional  dyscrasia,  often  that  which  is  called  struma 
Jjerculosis,  or  is  sometimes  called  lymphatism.  The 
Is  again  are  the  ones  most  often  involved,  especially 
|vit!i  post-nasal  lymph  growths  and  enlarged  tonsils. 
I  vt  r  tior  pain  nor  tenderness.   The  swelling  increases 

se  veral  weeks  or  months.   The  enlarged  glands  are 

I  feel  elastic,  almost  resembling  fluctuation.    They  do 
nor  mat  together  nor  implicate  the  skin,  nor  caseate. 

If  months  they  slowly  subside  to  the  size  of  navy  beans 

The  diagnosis  of  this  condition  is  a  matter  of  some 
account  of  its  resemblance  to  tubercular  adenitis.  It 
Isiblc  to  distinguish  between  the  two  without  a  tuber- 

I I  it  one  can  get  a  reliable  history  or  keep  the  patient 
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under  observation  long  enough  a  diagnosis  can  usually  be  made.  In 
the  simple  form  one  can  generally  find  an  exciting  cause  either  past 
or  present ;  and  treatment  directed  toward  that  cause,  for  instance, 
removal  of  adenoids  or  tonsils,  or  constitutional  treatment  for 
lymphatism,  makes  an  impression  on  the  enlarged  glands.  Although 
the  glands  enlarge  slowly,  the  process  is  not  as  slow  as  that  which 
occurs  in  the  tubercular  form,  unless  the  latter  be  a  mixed  infection. 
The  simple  subacute  form  shows  no  tendency  to  suppurate  unless 
lighted  up  by  a  re-infection  rendering  it  acute.  The  glands  do  not 
adhere  to  each  other  and  to  the  cellular  tissues  nor  to  the  skin. 

Treatment — Removal  of  local  exciting  causes  and  the  same 
hygienic  management  as  that  recommended  for  lymphatism  or 
struma;  open  air.  sunlight,  warm  clothing,  nutritious  food,  active 
excretions,  often  if  possible  a  change  to  the  seaside,  the  country  or 
the  mountains.  Among  drugs  there  is  nothing  better  than  the 
syrup  of  ferrous  iodide,  and  cod-liver  oil.  In  dispensary  practice 
a  mixture  of  these  two,  with  syrup  of  the  lacto-phosphate  of  lime, 
shaken  together,  makes  a  very  inelegant  but  efficient  preparation. 
No  operation  upon  the  nodes  is  called  for.  There  may  be  something 
to  do  in  the  naso-phar}'nx,  the  mouth,  Eustachian  tube  or  middle 
ear. 

TUBERCULAR  LYMPHADENITIS 

This  is  the  principal  feature  of  what  was  formerly  called 
scrofula  and  later  struma,  but  is  now  named  in  accordance  with  its 
cause,  the  tubercle  bacillus.  Lymphadenitis  may  be  present  in  con- 
junction with  other  manifestations  of  the  infection  or  it  may  be 
the  only  one.  While  any  of  the  lymphatics  may  be  the  seat  of  tuber- 
culosis it  is  only  those  of  the  neck,  the  axilla,  groin  and  abdomen 
that  concern  us  surgically.  Of  these  the  cervical  by  far  the  most 
frequently  need  attention.  The  periods  of  childhood  and  youth 
present  the  most  cases,  infants  seldom  showing  tuberculosis  in  this 
form,  although  they  frequently  have  mesenteric  or  bronchial  tuber- 
cular lymphadenitis,  especially  the  latter.  The  frequency  with  which 
the  cervical  lymph-nodes  are  involved  is  accounted  for  by  their  prox- 
imity to  the  oro-naso-pharynx  and  accessory  cavities,  which  form 
the  gateway  for  the  entrance  of  the  germs;  and  the  age  at  which 
these  glands  are  most  frequently  attacked  by  tuberculosis  is  just 
the  age  at  which  the  mucous  linings  of  those  tracts  are  most  fre- 
quently in  a  state  of  catarrhal  inflammation,  and  they,  as  well  as  the 
lymphatics,  most  frequently  irritated  by  the  poisons  of  the  exanthe- 
mata and  other  infections.  In  the  case  of  the  mesenteric  lymph- 
nodes  there  has  almost  invariably  been  previously  an  ulceration  of 
the  mucous  lining  of  the  intestines.  As  to  the  order  of  involvement, 
Holt  quotes  NicoH's  statement  that  the  first  affected  arc  most  fre- 
quently the  upper  set  of  the  deep  cervical  group;  sometimes  the 
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of  iTu  siibniaxillary,  or  the  parotid  group,  and  oc- 
|iil>nu  lUal  of  the  preauricular.    One's  own  obscrva- 

to  tlic  belief  that  the  subparotids  are  probably  the 
Irti  d  in  the  beginning,  judging  by  their  showing  the 

-  I  here  is  usually  if  not  invariably  more  than  one 
and  quite  frequently  it  is  a  group  or  a  complete 
|ie  gradually  extending.   Since  lymphadenitis,  which 
be  tubercular,  so  often  follows  subacute  or  chronic 
[he  question  arises  whether  such  cases  were  origi- 
Doiihtless  many  cases  begin  with  the  tubercular 
liiany  pursue  a  very  chronic  course,  with  no  ten- 
d^encration,  and  then  later  show  more  of  the 
hi  ttilicrcular  inflammation.    But  there  is  nothing 
Ij^iinple  chronic  inflammation  may  not  have  preceded 
ralvenient.    It  is  also  true  that  nodes,  the  seat  of 
Iroiuj^  hyperplasia  or  of  tuberculosis,  may  take  on  an 
fcwi  and  change  their  slow  course  to  the  rapid  forma- 
It  should  be  stated,  however,  that  experiments 
lat  sometimes  chronically  enlarged  nodes,  like  the 
les  in  synovitis,  which  do  not  betray  tuberculosis  to 
I  prfxUu  e  the  disease  by  inoculation  into  guinea-pigs. 
Lrcticrally  be  found  in  the  early  and  active  stages  of 
prnLxss.    When  the  stage  of  complete  softening 
'Uc  [ibscess  contents  may  be  quite  sterile. 
1^  ii  kIcs  enlarge  to  the  size  of  birdshot  or  peas  or 
>£  olives  or  hickory  nuts.   It  is  usual  to  find  one  or 
than  all  the  rest.   Dowd  ^  gives  a  good  description 
Ices  on  section  of  these  enlarged  nodes.   First,  those 
Inktsh  gray  surfaces  of  almost  uniform  consistency, 
Ihecnlse  of  the  nodes  faintly  marked.  This  variety  ap- 
Jlie  inflammation,  and  may  be  not  a  separate  variety 
|f^e  which  will,  after  a  shorter  or  longer  time,  merge 
1  \'ariety.  which  shows  spots  of  necrosis  of  greater  or 
I  tissue  surrounding  the  spots  being  similar  to  that  of 
This  second  or  necrotic  variety  is  by  far  the  most 
liird  variety  of  node  shows  the  interior  entirely  broken 
|;lar  grayish  material  which  is  retained  by  the  capsule 
[is  is  regarded  as  an  uncommon  variety.  In  the  single 
each  node  capsule  was  filled  with  material  which 
meal,  no  proper  node-parenchyma  being  apparent 
showed  this  soft  material  to  be  studded  with  tuber- 
jes  which  take  place  in  the  glands,  as  recorded  by 
^vl^Nf^Ie  those  usual  in  tubercular  inflammations 
dfiMi^  American  Practice  of  Surgery,  Vol.  II.,  54S 
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elsewhere,  namely,  the  proliferation  of  the  epithelioid  and  the  giant 
cells,  the  surrounding  zone  infiltrated  with  round  cells,  and  the 
cheesy  degeneration  beginning  at  the  center  of  the  focus.  There  may 
be  a  single  focus  in  a  node  or  numerous  foci  which  in  the  destruc- 
tive process  coalesce,  producing  an  abscess  cavity.  The  content 
of  tubercular  abscess  in  glands  as  in  other  tissues  is  not  true  pus. 
Unless  there  is  a  mixed  infection,  it  contains  no  pus,  but  the  soft- 
ened material  of  the  broken-down  node.  As  the  inflammation  ap- 
proaches the  gland  capsule  the  periglandular  structures  become  in- 
volved, neighboring  glands,  the  sheaths  of  vessels  and  nerves,  the 
intermuscular  fasciae,  cellular  tissue,  or  skin,  become  matted  to- 
gether in  an  irregular  mass  in  which  the  softening  glands  are  em- 
bedded. When  the  capsule  opens,  the  '*  pus  "  escapes,  and  if  not 
immediately  beneath  the  skin  it  burrows  in  the  cellular  tissues  until 
it  finds  the  surface.  The  skin  becomes  livid  or  deep  red,  softens  and 
breaks  down.  The  abscess  discharges,  and  sometimes  continues  dis- 
charging for  weeks  or  months,  closing  temporarily  and  reopening. 
The  edges  of  the  opening  are  bluish  red,  and  undermined.  If  the 
abscess  has  healed  there  is  left  a  puckered  and  unsightly  scar, 
adherent  and  contracted,  with  pits  and  ridges,  and  a  purple  discol- 
oration which  may  in  time  fade  out.  In  some  cases  the  tubercular 
process  in  the  glands  is  one  of  fibrosis.  The  glands  become  hard 
fibrous  masses,  containing  encapsulated  caseous  or  calcareous 
masses.  Whole  groups  or  chains  of  such  dense  and  knotted  glands 
may  remain  quiescent.  In  a  given  case  not  all  the  affected  glands 
undergo  the  same  process  simultaneously.  The  different  glands 
may  be  found  in  various  stages.  And  the  character  and  rate  of 
progress  and  termination  of  the  disease  will  vary  with  the  vitality, 
the  resisting  power  of  the  patient,  the  €fTect  of  other  local  irritations 
or  infections  and  of  intercurrent  diseases,  and  doubtless  with  the 
virulence  of  the  original  infection.  In  short,  the  history  of  tuber- 
cular inflammation  in  the  lymphatic  glands  is  similar  to  that  of 
the  lungs  and  other  tissues  of  like  vascularity ;  it  may  end  in  resolu- 
tion, encapsulation,  calcification  or  suppuration.  It  usually  presents 
coagulation  necrosis,  caseation,  and  liquefaction  of  the  cheesy  prod- 
uct. Other  tubercular  lesions  may  be  found  in  the  same  patient; 
or  if  the  lymphatic  infection  was  primary  it  may  run  its  course  as 
a  local  disease,  and  terminate  without  extending  to  any  other  part 
or  organ. 

Symptoms  and  Diagnosis. — Gradual  swelling,  slowly  but  per- 
sistently increasing,  is  the  only  symptom  of  the  beginning.  Ten- 
derness may  be  absent  unless  there  is  an  exacerbation  due  to  some 
intercurrent  irritation  of  another  kind.  The  swelling  continues  for 
several  months,  appearing  behind  or  in  front  of  the  sterno-mastoid 
muscle  about  or  a  little  above  its  middle.  One  or  several  glands  may 
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[lerry  or  olive-sized  movable  tumors  elastic  or  firmer 
If  a  j^^land  is  destined  to  suppurate,  the  peri- 
Imation  and  adhesions  fonn,  more  extensively  in  the 
Ian  iit  the  superficial.  These  soon  implicate  the  skin, 
]n  time  the  affected  glands  mat  together  and  become 
ivldually  in  the  irregular  swelling,  and  one  after 
hchargc,  often  through  different  openings.  These 
jie  to  discharge  for  weeks  or  months.  The  presence 
with  H  swollen  mass  immediately  beneath  it  is  no 
|y  not  lead  to  an  abscess  in  glands  beneath  the  deep 
litiiTiiiLtion  may  at  no  time  be  very  painful  or  tender 
exacerbations  or  the  tension  of  abscess  formation. 
Mth  may  be  affected  very  little  if  any,  when  the 
lineal. 

|jid  youth  are  the  periods  afflicted  with  glaml  tuber- 
]<]nin  met  in  an  active  state  during  infancy  or  after 
ludplent  swelling  without  apparent  cause,  and,  if 
ls€ilttdfl  and  suppuration  are  characteristic.  If  sup- 
I  *i  take  i)lace  the  condition  nnich  resembles  simple 
riiat,  however,  is  more  common  before  the  third 
chronic  or  subacute,  its  ])rogress  is  usually  more 
JiiberculAr  form.    In  case  of  doubt  it  is  permissible 
(rcutin  test,  by  tlie  conjunctival,  the  cutaneous  or 
mctliod;  or  to  excise  a  gland  for  examination, 
bf  syphilis  should  be  borne  in  mind  and  an  initial 
tor  about  mouth  or  throat ;  or  other  evidence  of  the 
I  found  in  the  form  of  skin  eruptions;  general  cn- 
lymph-nodes ;  or  in  the  history,  or  by  examination 

pma  is  usually  though  not  always  congenital.  If 
usually  grows  rapidly.  It  has  no  limiting  capsule, 
all  tender  unless  inflamed,  w-hich  is  rare;  and  it 
'J  Tit  firm  distinct  nodulation  found  in  lymphadeni- 

liy  successfully  invade  several  glands,  but  its  growth 
fna,  iJiilcss  removed,  would  probably  reach  a  fatal 

few  mimtlis. 

A  glands  is  always  secondarj'  and  is  very  unusual 

the  hyperplasia  is  general,  has  no  inflammatory 
|)rcsents  the  Ijlood  findings  of  that  disease. 
Lukeinia.  better  called  Hodgkin's  disease,  although 
begins  in  one  gland  or  group  of  glands,  it  soon  be- 
|l%^^nds  most  affected  attain  large  size  without 
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tendency  to  suppurate  or  to  inflame ;  and  they  remain  elastic  and 
movable. 

Lymphoma  is  rare  at  any  age,  and  belongs  more  to  young  adult 
life  than  to  childhood.  Lymphoma  may  affect  more  than  one  gland, 
but  if  so  they  are  all  affected  equally  from  the  first  and  grow  at  the 
same  rate.  There  is  no  extension  to  other  glands.  It  is  movable, 
has  no  inflammatory  tenderness.  It  has  no  adhesions,  which  is 
evidence  that  it  does  not  extend  beyond  its  own  capsule. 

Prognosis. — Dowd  reported  a  collection  of  309  cases  treated 
by  operation.  Of  these  65.4  per  cent,  were  apparently  cured  when 
seen  several  years  after  operation;  18.4  per  cent,  were  living,  but 
presented  evidence  of  tuberculosis,  either  local  or  general ;  16.2  per 
cent,  died  of  tuberculosis.  The  same  writer  quotes  Fisher's  table  of 
1273  cases,  which  showed  57.65  per  cent,  cures,  and  21.84  per  cent, 
of  local  recurrences,  while  13.5  per  cent,  died,  almost  entirely  from 
tuberculosis.  These  are  but  fair  presentations  of  the  general  belief  of 
the  profession,  that  although  cases  of  tubercular  lymphadenitis,  even 
without  operation,  do  occasionally  get  well,  the  disease  is  quite 
serious  and  one  should  make  a  guarded  prognosis. 

Treatment. — The  treatment  is  general  and  local.  The  general 
treatment  will  be  found  in  the  general  Section  on  Tuberculosis  in  a 
previous  chapter. 

In  the  local  treatment  attention  should  first  be  directed  to  pos- 
sible sources  of  infection  and  gates  of  entrance  and  the  introduction 
of  more  of  the  bacilli  prevented  if  possible.  It  is  to  be  remembered 
that  whatever  irritates  the  glands  renders  them  more  vulnerable 
to  infection  and  less  able  to  cope  with  it,  and  that  an  unhealthy 
condition  of  mucous  membrane  or  skin  in  the  field  drained  into 
the  gland  Js  an  open  gateway.  Any  unhealthy  condition  of  the  oro- 
naso-pharynx,  ears  or  scalp  should  be  corrected ;  enlarged  tonsils^ 
adenoids,  carious  teeth,  polypi,  hypertrophied  turbinated  bones  re- 
moved ;  catarrhs  cured ;  disease  of  the  eyes,  of  the  Eustachian  canals 
and  middle  ears  or  mastoids  treated ;  and  the  scalp  put  in  a  healthy 
condition.  As  to  the  local  application  to  the  skin  over  the  glands, 
one  does  not  know  that  any  of  them  accomplish  any  effect  upon  the 
tubercular  process.  Some  of  them  have  an  influence  upon  other  in- 
fections which  sometimes  complicate  the  tubercular  disease,  and  one 
has  used  ointments  of  guiacol,  of  iodide  of  lead,  and  of  mercury  in 
some  cases  with  apparent  benefit.  But  it  certainly  is  not  advisable 
to  apply  anything  that  irritates  or  excoriates  the  skin.  If  the  atten- 
tion of  parents  and  physicians  could  be  directed  away  from  local 
applications  over  the  glands  to  the  care  of  the  ears,  nose  and  throat 
much  more  good  would  be  accomplished. 

Of  the  treatment  by  injecting  the  glands  with  iodine,  carbolic 
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acid,  iodoform  emulsion,  acetic  acid,  and  the  like,  I  have  no  experi- 
ence. Chloride  of  zinc  I  have  tried  and  discontinued,  and  have  seen 
sodium  cacodylate  used  with  temporary  benefit.  There  is  danger 
that  attention  to  such  treatment,  even  if  harmless,  will  lead  ta 
neglect  of  really  valuable  general  treatment*  and  to  delay  of  radical 
operation  until  the  most  favorable  time  is  past  Curetting  h  done 
by  some,  but  it  appears  ro  me  an  nnsurgical  procedure  in  this  ana- 


and  lines  of  incision  which  will  leave  kast  conspicuous  scan 


tomic  region  and  with  this  disease,  and  unsafe  both  on  account 
of  favoring  absorption  of  germs  and  general  infection,  and  of  pos- 
sible injury  to  important  structures.  The  general,  and  one  would 
think  sensible,  opinion  at  present  in  this  as  in  other  forms  of  sur- 
gical  tuberculosis  is  to  avoid  half-way  measures,  but  if  some  opera- 
tion must  be  done  it  should  be  clean  and  complete.  If  the  constitu- 
tional treatment  does  not  avail,  but  the  glandular  swelling  continnef 
to  increase  month  after  month,  or  if  it  tends  to  suppurate,  or  the 
separate  glands  to  adhere  together,  operation  should  be  advised  and 
performed  before  extensive  adhesions  have  formed  and  the  peri- 
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glandular  tissues  become  inflamed.  An  operation  can  be  done,  even 
after  matting  of  the  tissues,  and  in  the  presence  of  suppuration  and 
sinuses,  but  it  is  far  more  difficult  and  dangerous,  and  causes  a  more 
extensive  wound  and  more  scarring  than  if  done  earlier.  If  done  at 
the  proper  time  there  is  more  likelihood  that  the  disease  can  be 
completely  eradicated ;  it  is  a  much  easier  and  safer  operation,  and 
the  comparatively  small  smooth  scar  or  scars  bear  no  resemblance 
to  those  resulting  after  no  operation. 

If  the  affected  glands  be  deeply  situated  the  operation  involves 
a  nice  dissection  and  the  surgeon  should  be  familiar  with  the  anat- 
omy of  the  triangles  of  the  neck.  External  appearances  are  often 
very  deceptive  in  these  cases ;  and  a  very  innocent-looking  sinus  or 
apparently  superficial  gland  may  lead  to  another  and  another  deeper 
and  deeper  and  farther  and  farther  until  an  entire  chain  of  a  dozen 
or  more  glands  are  removed,  and  one  has  been  led  into  very  inter- 
esting proximity  to  the  arteries,  veins  and  nerves  that  traverse  this 
region.  The  incision  should  be  large  enough,  for  here,  if  anywhere, 
one  should  not  cut  where  he  cannot  see.  Scarring  is  to  be  avoided 
by  the  direction  of  the  incision,  by  avoiding  the  tearing  of  tissues, 
by  nice  coaptation  when  it  comes  to  suturing  the  wound,  and  by 
every  effort  to  secure  union  by  first  intention.  A  careful  dissection 
also  avoids  shock,  and  protects  against  spread  of  infection  by  the 
accidental  opening  of  an  infected  gland.  In  selecting  the  line  of 
incision  one  should  avail  himself  of  the  studies  of  Langer  and  Kocher 
in  following  the  natural  cleavage  lines  of  the  skin.  In  the  neck 
these  run  transversely,  or  obliquely,  inclining  backward  and  upward. 
If  the  incision  is  made  in  this  direction  the  scar  will  not  stretch; 
whereas,  with  a  longitudinal  incision  across  the  tension  of  the  skin, 
the  wound  tends  to  pull  open  and  the  resulting  scar  to  stretch.  This 
widening  of  the  longitudinal  scar,  however,  may  be  prevented,  as 
Mayo  has  shown,  by  careful  suturing  of  the  fascia.  Fig.  121  shows 
a  case  of  enlarged  glands  in  an  adult,  stained  with  iodine,  selected 
for  this  illustration  because  the  skin  creases  show  better  than  in  the 
child.  The  heavy  line  above  indicates  an  incision  which  usually 
gives  access  to  the  ordinary  case  where  the  upper  end  of  the  chain 
of  glands  is  implicated.  If  necessary  to  go  after  the  submaxillary 
nodes  also,  the  incision  could  be  made  higher,  prolonged  forward, 
keeping  at  least  a  finger  breadth  below  the  jaw  to  avoid  the  infra- 
maxillary  branch  of  the  cervico-facial  nerve.  The  line  below  is  a 
good  incision  for  the  lower  end  of  the  chain,  and  this  line  can  be 
prolonged  at  the  back  of  the  neck,  if  necessary.  But  where  the 
whole  chain  is  involved,  as  in  the  case  here  illustrated,  the  readiest 
access  could  be  obtained  by  an  incision  just  posterior  or  in  some 
cases  anterior  to  the  sterno-mastoid  and  parallel  to  it.  If  necessary 
this  can  be  prolonged  by  a  transverse  incision  extending  either  for- 
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Ird  at  its  base  along  the  clavicle.  By  firmly  uniting 
I  Oiling  the  incision  the  stretching  of  the  scar  can 
Vee  be  avoided.  The  eleventh  or  spinal  accessory 
Ipared  if  possible,  as  it  innervates  the  sterno-mastoid 
lis,  and  its  division  produces  paralysis  and  atrophy 
(s,  tine  or  both,  and  drooping  of  the  shoulder.  The 
livpQglossal  may  be  injured,  but  arc  more  easily 
|y  be  necessary  to  divide  the  sterno-mastoid  muscle. 

should  and  ordinarily  can  be  avoided.    If  cut,  the 
le  made  either  above  the  approach  or  below  the  exit 
lessory  nerve.  Before  closing  the  wound  the  severed 
Icle  should  be  reunited.   Sharp  dissection  should  be 
Lich «  possible ;  and  the  blunt  dissector  only  used 
jpnotc  readily  without  tearing  or  dragging.  Bleed- 
he  promptly  arrested  with  pressure  forceps  and 
■y.    The  glands  should  not  be  seized  with  a  vol- 
Iture  and  leakage  of  infective  material  is  probable, 
lid  be  followed  to  their  termini  and  all  diseased  tissue, 
blar  or  abscess  walls  in  cellular  tissue,  should  be 
[liseascd  skin  should  be  trimmed  off,  and  sometimes 
cases  old  scars  can  also  be  removed.   If  the  entire 
txcised,  it  is  usually  best  to  begin  below  and  work 
losing,  drainage  is  necessary,  as  there  is  more  than 
|arj^c  from  a  wound  of  this  size  owing  to  l}Tnph- 
cut  lymphatic  vessels,  or  to  the  interference  with 
channels.    A  strand  of  catgut  or  silkworm  gut 
Idrain,  <oming  out  at  the  lower  or  back  part  of  the 
lull  R  counter-opening  below  the  collar  line.  Muscle 
:   catgut;  the  skin  usually  with  silkworm  gut. 
|l  subcutaneously.    English  surgeons  often  use  horse- 
isually  used  subcutaneous  sutures  of  catgut  with  the 
?uon  and  almost  no  scar.    Ample  moist  dressings 
J  and  dianged  at  least  daily  for  several  days,  oftener 
jried.  It  is  well  to  steady  the  child's  head  with  sand- 

|es  ia  Instructive  showing  of  results  of  his  own  cases 
aii^'cfiildren  are  compared  in  percentages. 

|:ar»  of  age.  14  cases — 

  57.2 

[des,  diagnosis  doubtful   7.1 

ps  ^•^.^   21.3 

.*tof-*»«   7*' 

dfii^Slm   7.1 

^Aau  Fract.  Surgery,  Bryant  and  Buck. 
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Under  20  years  of  age,  68  cases — 

Apparently  cured   77.9 

Filbert-sized  nodes,  diagnosis  doubtful   4.4 

Apparently  well  now,  but  have  had  recent  operations   8.8 

Recurrent  nodes   1.5 

Neck  well,  tubercular  coxitis   1.5 

Lupus    1.5 

Died  from  tuberculosis  of  the  spine    1.5 


SYPHILITIC  LYMPHADENITIS 


Syphilitic  lymphadenitis 


Fig.  122.  Hodgkin's  disease.  The 
affected  glands  in  the  neck  were 
removed  but  the  disease  subse- 
quently manifested  itself  in  the 
axillary  glands,  as  seen  in  Fig. 
123. 


is  rarely  met  in  children  and  yet  it 
should  be  borne  in  mind  as  a 
possibility.  The  field  drained 
by  the  swollen  gland  should 
be  searched  for  a  not  impossi- 
ble initial  lesion.  Or  it  may 
be  a  case  of  lues  hereditaria 
tarda,  and  Hutchinson's  teeth, 
deafness  without  otorrhea,  in- 
terstitial keratitis,  or  perios- 
titis, or  flattened  nose,  or 
the  scars  of  rhagades  may  be 
in  evidence.  The  history  may 
throw  some  light  upon  the 
diagnosis;  or  failing  in  find- 
ing anything  else  decisive  the 
suspicion  may  be  confirmed 
or  dissipated  by  the  blood  test 
or  the  therapeutic  test. 

HODGKIN'S  DISEASE 

Hodgkin's  Disease  (Pseu- 
do-leukemia, Soft  Lymphade- 
noma,  Lymphosarcoma,  Lym- 
phatic anemia,  Lymphade- 
noma,  Adcnie). — This  is  a 
rare  disease  in  infancy  or 
childhood.  The  term  Hodg- 
kin's disease,  as  Cotton  re- 
marks, is  preferable  to  any  of 
the  numerous  names  that  have 


been  proposed  as  substitutes,  because  it  is  not  misleading  in 
regard  to  its  etiology  or  pathology.  Its  etiology  has  not  yet 
been  determined,  but  its  behavior  leads  to  the  belief  that  it 
's  due  to  an  infection.    It  is  characterized  by  simple  hyperplasia 
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of  the  lymphatic  glands  and  the  appearance  of  lymphoid  growths 
in  the  enlarged  liver  and  spleen,  and  in  nearly  every  organ  but  the 
brain  and  spinal  cord.  The  enlargement  of  the  lymph-nodes  is 
often  first  noticed  upon  the  neck,  larger  upon  one  side,  and  later 
in  the  axillae  and  groins,  or  nearly  all  the  glands  in  the  body,  (See 
Figs.  122  and  123,  J     Of  the  internal  glands  those  in  the  mediastinum 


^^I^^^^L  V    ored.    They    often  cause 

^^^^^^^m^^^mwm' ^  II  .fcf"  '  *l  nA'l  suoh  symptoms  as  cerebral 
Fig.    123*    Hodgkin^s  tjisease.    Same     congestion,  dyspnea,  cough 


marked  general  symptom  is  anemia.  The  changes  in  the  blood  are 
not  characteristic.  They  are  not  those  found  in  leukemia,  which  in 
some  of  its  features  the  disease  resembles.  The  number  of  white 
cells  is  usually  thought  not  invariably  below  normal ;  the  lymph- 
ocytes by  relative  count  are  increased ;  no  increase  in  the  ncutro- 
philes;  reduction  in  the  number  of  the  red  cells  and  marked  re- 
duction in  hemoglobin, 

Diagftosis. — The  diagnosis  is  made  from  the  general  enlarge- 
ment of  the  glands,  with  anemia,  in  the  absence  of  leukemia. 

Treatment. — There  is  no  treatment  that  has  a  permanent  effect 
on  all  cases.  Arsenic  does  exert  a  considerable  control  over  many 
cases.  It  must  be  used  in  full  doses  and  persistently.  Cures  by 
arsenic  have  been  reported.  The  X-ray  has  a  marked  influence, 
though  probably  in  the  average  less  permanent  than  arsenic. 


and  retroperitoneum  are 
most  affected.  The  nodes 
which  first  begin  enlarging 
generally  attain  the  great- 
est size,  being  as  large  as 
walnuts  or  eggs.  They  are 
soft  but  not  fluctuating, 
sometimes  firmer ;  freely 
movable  early  in  the  case, 
later  being  more  in  mass 
and  attached  to  the  skin, 
but  not  implicating  it.  They 
grow  slowly  but  steadily, 
though  sometimes  stopping 
or  receding  temporarily 
under  treatment,  then  in- 
creasing again.  They  are 
painless   and   not  discol- 


case  as  shown  in  Fig.  122.  The  glands 
of  the  neck  were  removed  by  the  au- 
thor, but  later  those  in  the  axilla  en- 
larged.  The  case  was  lost  sight  of. 


and  dysphagia  from  pres- 
sure of  either  the  cerv^ical 
or  the  internal  growths. 


Sy  m  pto  ms.  —  Th  e  most 


CHAPTER  XIII 


THE  HEAD  AND  BRAIN 

Anomalies  and  Deformities  of  the  Skull — Congenital 
Cranial  Meningocele  and  Encephalocele — Fractures  of 
THE  Skull — Traumatic  Cranial  Meningocele  or  Trau- 
matic Cephalhydrocele — Pneumatocele  Cranii — Cephal- 
hematoma —  Microcephalus  —  Hydrocephalus  —  Lum- 
bar Puncture — Tapping  the  Ventricle  and  Permanent 
External  Drainage  —  Intracranial  Tumors  —  Cranio- 
cerebral Topography — Operations  upon  the  Cranium. 

ANOMALIES  AND  DEFORMITIES  OF  THE  SKULL 

The  pediatric  surgeon  should  have  a  knowledge  of  the  struc- 
tural peculiarities  of  the  head  of  the  infant  and  child.  This  knowl- 
edge should  include  not  only  normal  conditions,  and  the  changes  in- 
cident to  and  subsequent  to  birth,*  but  certain  anomalies  and  de- 
formities, not  all  of  which  are  amenable  to  surgical  treatment,  but 
should  be  recognized  and  understood  in  diagnosis  and  prognosis. 
Plagiocephaly  (asymmetrical  skull),  acrocephaly,  pyrgocephaly 
(pointed,  tower-shaped  skull),  and  microcephaly,  may  be  detected 
on  sight,  and  their  associated  deformities  and  defects  sought.* 

As)mimetry  may  result  from  one-sided  pressure  in  utero,  con- 
stant lying  on  one  side,  defect  of  one  hemisphere,  birth  injuries, 
premature  unilateral  closure  of  sutures  (  ?)  ;  brain  tumors,  atrophy 
of  brain ;  unilateral  atrophy  of  face,  torticollis ;  and  it  is  frequently 
associated  with  epilepsy,  rachitis  and  infantile  cerebral  palsies. 

Acrocephaly  is  regarded  as  a  stigma  of  degeneration,  or  possi- 
bly as  a  result  of  adenoid  vegetations :  and  is  associated  with  idiocy, 
exophthalmos,  prognathos,  and  atrophy  of  optic  nerves.  In  mi- 
crocephaly the  skull  is  small  in  all  dirtiensions.  with  flattened 
forehead  and  occiput,  protruding  lower  jaw,  and  projecting  ears. 
It  is  a  mark  of  degeneration  and  hypoplasia,  or  results  from  fetal 
disease  of  brain,  and  constitutes  a  type  of  idiocy.  See  section  in 
this  chapter. 

*Sec  Ballantync,  "Introduction  to  Disease  of  Infancy."  chap.  II. 
•Sec  Pflaundler  and  Schlossman,  vol.  I.  p.  34. 
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:r(jccphaly  iiuiy  he  ^ron]:)e(l  three  widely  different 
1*^'  hi  common  this  one  feature,  the  large  head, 
.robri,  which  is  uncommon,  presents  a  protrudinj^^ 
ci  ij)ul,  with  fontanelle  neither  bulging  nor  tense: 
iunl  by  severe  cerebral  symptoms.  liydroce])halii> 
]  in  a  separate  section  in  this  chapter.  Rachitic 
ry  commonly  met.    For  description  sec  page  103 
[frm  skull,  sometimes  called  the  cross-shai)ed  head  or 
liossed  head,  has  all  the  tuberosities  prominent 
of  the  lambdoid  suture  depressed.    This  deformity 
loih  hereditary  lues  and  rickets ;  but  the  rachitic  form 
Int  until  the  second  year  or  during  the  second  six 
1  earliest,  and  has  soft  bones  and  a  large  fontanelle: 
litic  deformity  has  a  small  fontanelle  and  firmer 
in  cranio-tabes,  which  either  may  have.    ( See  pages 
mio-tabes  may  also  be  due  to  osteo-genesis  im- 
|obstetric  injury.    See  also  Appendix  (56). 

CRANIAL  MENINGOCELE  AND  ENCEPHALO- 
CELE 

t:le  is  the  protrusion  of  some  part  of  the  membranes 
rough  a  ga])  in  the  skull,  the  result  of  imperfect  ossi- 
bther  words,  it  is  a  hernia  of  the  meninges,  its  cavity 
|us  with  the  subarachnoid  space,  covered  with  the 
the  scalp,  or  skin,  or  mucous  membrane,  according 
hernia.    The  covering  of  the  hernia  may  be  atten- 
Mst  of  the  dura  only.    The  ])rotrusion  is  present  at 
:)st  common  in  the  occipital  region,  the  gap  being  in 
tal  bone  between  its  centers  of  ossification.    Or  it 
|l>ctween  the  frontal  and  nasal  bones  and  appear  at 
nose,  cither  in  the  middle  line  or  in  an  angle  of  one 
|or  in  the  sphcno-ethmoidal  region  causing  a  hernia 
the  nasal  fossa  or  the  ])harynx.    It  may  come  be- 
a]  bones  or  csca])e  by  way  of  the  foramen  magnum. 
Congenital  Tumors  of  the  Spinal  and  Sacral  Re- 
be  of  the  size  of  a  cherry  or  of  a  nut,  or  it  may  be 
as  large  as  the  infant's  head.    The  tumor  usually 
>-s[)inal  fluid.    In  some  cases  a  portion  of  brain  is 
the  sac.  in  which  variety  it  is  called  encephaloccle. 
llnid  between  the  membranes,  and  the  protruding 
H  is  termed  hydro-encenhalo-meningocele.  Often 
ssociated  with,  and  perhaps  results  from,  internal 
md  the  protruding  portion  of  brain  contains  a  fluid- 
nr  cavities  connected  with  one  or  both  lateral  ven- 
phalocclc. 

igs  may  be  thick  or  very  thin,  may  be  lax  or  dis- 
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tended  as  if  ready  to  burst,  and  become  more  tense  when  the  child 
cries.  The  tumor  may  appear  translucent,  in  which  case  the  contents 
are  fluid;  or  opaque,  when  it  contains  brain  substance.  The  fluid 
contents  of  the  protrusion  may  be  partly  or  entirely  reduced  into 
the  cranium. 

The  swelling  may  increase  and  rupture,  or  ulceration  may  take 
place,  leading  to  escape  of  the  fluid.  In  either  case,  if  the  child  does 
not  die  in  convulsions,  meningitis  is  likely  to  ensue  and  prove  fatal. 
Occasionally  spontaneous  cure  has  resulted  after  rupture.  In  some 
cases  without  rupture  the  sac  may  shrink  and  shrivel ;  or  ossification 
may  close  the  opening  in  the  skull. 

Diagnosis, — In  some  instances  the  diagnosis  is  quite  easy,  the 
margins  of  the  cranial  opening  and  the  sac  containing  fluid  being 
quite  characteristic.  A  small  semi-solid  or  compressible  meningocele 
may  be  mistaken  for  a  nevus.  Nevus,  however,  is  usually  discol- 
ored. Or  it  may  be  considered  a  dermoid  cyst,  especially  if  located 
about  the  orbit — a  favorite  situation  for  small  dermoids.  But  the 
dermoid  is  not  compressible.  Meningocele  bears  some  resemblance 
to  cephalhematoma.  But  the  latter,  if  subperiosteal,  occupies  the 
situation  and  takes  the  shape  of  the  bone  upon  which  it  occurs,  or 
if  sub-aponeurotic  it  is  more  diffuse;  and  in  either  form  more  flat- 
tened, with  no  tendency  to  pedunculation,  and  impossible  of  reduc- 
tion. 

There  is  some  resemblance  to  pneumatocele  cranii.  But  that  is 
situated  over  the  temporal  bone,  where  one  does  not  look  for  men- 
ingocele, and  contains  air  instead  of  fluid.  There  is  also  a  traumatic 
form  of  cranial  meningocele,  or  cephalhydrocele,  which  will  be  de- 
scribed in  another  section. 

Treatment. — Unless  the  tumor  is  very  tense  and  at  the  same 
time  thin-walled,  it  is  best  merely  to  protect  and  keep  it  under  obser- 
vation for  a  time  to  see  whether  it  tends  to  decrease  or  to  enlarge. 
If  the  opacity  and  perhaps  the  "  feel  "  of  the  tumor  make  it  apparent 
that  it  contains  a  portion  of  the  brain,  active  interference  is  contra- 
indicated,  unless  the  tumor  is  not  too  large  and  is  stationary.  If 
hydrocephalus  is  present  with  a  continuous  increase  of  fluid,  opera- 
tion will  prove  futile.  If  the  opening  in  the  skull  is  not  too  large,  in 
other  words,  if  the  tumor  is  somewhat  pedunculated  and  its  cover- 
ings sufficiently  thick  and  healthy  to  produce  flaps,  ablation  of  the 
protrusion  may  be  attempted,  any  projecting  portion  of  the  brain 
being  removed.  An  attempt  should  first  be  made  to  reduce  the 
amount  of  fluid  in  the  sac.  Sudden  opening  and  emptying  of  a 
tense  sac  may  lead  to  convulsions  and  death  at  once.  Even  aspira- 
tion will  sometimes  cause  convulsions,  and  may,  of  course,  but  should 
not  if  done  under  precautions,  cause  meningitis.  Pressure  has  been 
advised  for  reducing  the  size  of  the  sac.    But  pressure  alone  only 
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forces  the  fluid  into  the  skull,  and  may  give  rise  to  symptoms  of 
intracranial  tension.  I  have  found  that  the  use  of  glycerine,  applied 
upon  a  saturated  compress  over  the  tumor  and  held  in  place  by  an 
elastic  bandage,  will,  by  exosmosis,  abstract  some  of  the  fluid  and 
shrivel  the  sac  without  perforating  it.  Those  thin-walled,  distended 
sacs,  threatening  to  burst,  become  thicker  under  the  use  of  glycerine. 
Later,  then,  if  the  conditions  warrant,  with  less  tension  and  a  smaller 
and  flaccid  sac,  excision  may  be  done.  In  those  cases  in  which  by 
later  ossification  the  opening  in  the  skull  has  closed  and  cut  off  the 
meningocele  from  the  cranial  cavity,  there  need  be  no  hesitation 
about  its  removal. 

If  removal  is  attempted,  the  operation  is  much  the  same  as  that 
for  spina  bifida  without  osteoplasty.  The  skin  is  dissected  from  the 
tumor,  leaving  the  membranes.  These,  if  not  too  bulky,  may  be 
folded  up  within  the  skin  flaps ;  or  the  sac  may  be  sutured  and  a  por- 
tion cut  off  and  the  skin  flaps  closed  over  this  suture  line.  Or  Mor- 
ton's fluid  may  be  injected  in  the  same  manner  as  is  used  for  spina 
bifida  (q,  v.).  This  plan  is  out  of  favor.  Or  Morton's  fluid  or 
similar  preparation  may  be  injected  into  the  walls  of  the  sac  without 
penetrating  its  interior,  with  a  view  to  changing  their  character  and 
causing  them  to  thicken  and  contract. 

FRACTURES  OF  THE  SKULL 

In  no  part  of  the  anatomy  does  greater  change  take  place  from 
infancy  to  adult  life  than  in  the  skull.  At  first  composed  of  eight 
separate  segments  of  partly  ossified  membrane  and  cartilage  loosely 
held  together  and  capable  of  being  molded  into  an  entirely  different 
shape,  it  passes  through  various  stages  in  which  plasticity  yields  to 
finnness  and  elasticity  to  hardness  until  it  finally  resembles  a  ce- 
mented casket  of  one  piece  almost  as  hard  and  brittle  as  porcelain. 
The  brain  and  membranes  which  it  contains  undergo  quite  as  re- 
markable changes  in  consistency  and  in  development  of  structure. 
It  is  not  strange,  then,  that  the  eflFects  of  external  violence  both  upon 
the  skull  itself  and  upon  its  contents  should  be  widely  different  in 
the  young  child  from  similar  injuries  in  the  adult,  and  that  these 
differences  vary  less  and  less  from  infancy  on  until  the  adult  type  is 
reached.  It  is  obvious  why,  with  the  comparatively  soft  and  yielding 
bones  of  the  young  child,  force  is  not  transmitted  to  more  distant 
parts  sufficiently  to  overcome  cohesion,  and  both  the  "  bursting  frac- 
ture "  and  the  bending  fracture  "  are  comparatively  rare ;  why  ex- 
tensive fissuring  seldom  occurs,  and  why  the  elaborated  laws  of 
"  fracture  by  contrecoup  "  are  set  at  naught.  There  is  a  tendency 
for  the  bones  to  bend  rather  than  to  break,  and  for  the  part  receiving 
the  force  to  bear  the  brunt  of  it  rather  than  to  transmit  it,  and  for  the 
contents  of  the  cranium  to  yield  to  pressure  rather  than  to  resist  it  or 
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be  disturbed  by  it ;  while  the  blood-vessels  are  more  elastic  and  less 
friable,  and  the  brain  structure  less  highly  organized  and  less  affected 
organically  by  changes  in  its  circulation.  Thus  one  has  seen  a  young 
child  tumble  from  a  second  story  window  and  perceptibly  flatten  its 
cranium  upon  the  sidewalk,  and  after  temporary  concussion  be  none 
the  worse  for  its  experience.  However,  the  dura  mater  is  very 
closely  adherent  in  a  child,  and  if  an  area  of  bone  be  fractured  and 
driven  in,  it  is  more  apt  to  lacerate  and  carry  with  it  this  fibrous 
membrane,  and  to  injure  the  brain,  than  would  a  similar  fracture 
with  depression  in  an  adult.  Splintering  of  bone  is  less  common  than 
in  adults,  and  splintering  of  the  inner  table  is  quite  rare.  Depres- 
sion or  bending  in  of  a  large  surface  without  fracture  or  with  a 
kind  of  greenstick  fracture  is  more  common.  Owing  to  softness  of 
the  skull  and  the  loose  attachment  of  the  scalp,  considerable  injuries 
of  the  bone  may  occur  with  very  little  evidence  of  it  upon  the  sur- 
face. Children  not  uncommonly  recover  from  fracture  of  the  base 
of  the  skull.  One  has  seen  this  in  undoubted  cases.  Also  recovery 
from  traumatic  meningitis,  from  which  it  did  not  seem  possible  that 
an  adult  could  have  recovered.  But  as  a  rule,  traumatic  meningitis 
is  less  apt  to  occur  in  children.  In  punctured  wounds  of  the  skull, 
which  are  more  easily  made  in  children  on  account  of  the  thinness 
of  the  cranium,  no  harm  may  result  if  septic  matter  be  not  intro- 
duced with  the  entering  point. 

Diagnosis  and  Treatment  of  ordinary  fractures  of  the  skull  are 
based  upon  the  same  general  principles  as  obtain  in  similar  cases 
in  adults,  excepting  that  with  children  there  is  less  call  for  active 
interference.  Quietude,  open  bowels,  bromides,  with  careful  anti- 
sepsis, and  cold  to  the  head  are  the  best  line  of  treatment  in  most 
cases.  A  word  of  caution  may  be  necessary  concerning  the  appli- 
cation of  cold.  Serious  depression  may  be  caused  by  placing  a 
child's  head  in  cold  storage,  packed  in  icebags,  as  one  sometimes  sees 
done.  (24) 

PROLAPSUS  AND  HERNIA  CEREBRI 

Prevention  is  easier  than  cure.  Compound  fracture  of  the 
skull  or  a  trephine  or  other  surgical  opening  of  the  skull,  with  pro- 
trusion of  a  portion  of  the  brain  covered  by  membranes  (hernia 
cerebri),  or  of  the  brain  substance  without  membranous  covering, 
(prolapsus  of  the  brain),  are  very  troublesome  and  dangerous  condi- 
tions. The  protrusion  may  be  caused  by  hemorrhage  or  result  from 
brain  abscess  or  from  imbibition  of  serous  flow  from  the  wound. 
Suppuration  or  gangrene  or  superabundant  granulations  may  make 
the  brain  tissue  unrecognizable.  It  may  appear  to  be  a  new  growth, 
or  a  sloughing  tumor.  Abscess  should  be  evacuated.  A  gangrenous 
portion  may  separate  spontaneously.  Fungous  granular  tissue  should 
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t  is  protruding  and  preventing  closure.  The  pro- 
)c  (>revented  if  possible,  or  treated  if  it  occurs,  by 
parts  over  the  gap  in  the  skull  and  the  use  of  anti- 
with  sufficient  pressure  to  support  the  tissues.  A 
te  fitted  to  the  gap  may  be  of  assistance. 

CRANIAL  MENINGOCELE  OR  TRAUMATIC 
CBPHALHYDROCELE 

ion  IS  peculiar  to  childhood.  It  results  from  frac- 
I  with  sufficient  intracranial  injury  to  allow  the  es- 
spinal  fiuiti  beneath  the  aponeurosis  of  the  occipito- 
condition  may  not  appear  immediately  after  the 
weeks  later.  Some  consider  the  inner  hernial  cov- 
'crebral  meninges  which  protrude  through  the  frac- 
>ro-spiiiaI  tiuid  is  probably  augmented  by  irritation 
ijorv.  The  pressure  of  the  tumor  produces  partial 
e  bones  at  the  margins  of  the  opening.  Pulsation 
be  present. 

The  diagnosis  is  made  from  the  history  of  injury 
gradual  appearance  of  a  fluctuating  tumor,  which 
*  in  size.   A  hematoma  occurs  promptly  after  injury, 
1  attained  its  full  size,  tends  to  diminish.    If  there 
aspiration  will  discover  whether  the  tumor  is  filled 
ith  ccri^bro-spinal  fluid. 

Prognosis  is  uncertain.  Many  cases  recover,  but 
of  nftffliiigitis.  The  prognosis  is  best  in  cases  hav- 

ial  oi>ening. 

The  treatment  should  be  very  cautious.  Active 
c  is  not  demanded,  nor,  in  most  cases,  permissible, 
ent  y/ith  support  to  the  tumor  offers  as  good  a  pros- 
tenkfi(5ffi  Is  great  and  tapping  is  resorted  to  it  should 
^  strictest  antiseptic  methods  and  the  tumor  entered 
ffccttil  tissues  at  its  base. 

PNEUMATOCELE  CRANII 

are  and  peculiar  tumor  appearing  in  the  temporal 
put  or  over  the  frontal  sinus  or  one  of  the  orbits, 
the  reported  cases  have  been  in  adults ;  yet  it  is  said 
ft' chflflren  or  even  congenitally,  although,  con- 
elopment  of  the  sinuses  and  of  the  mastoid  portion 
bone,  its  occurrence  in  childhood  must  be  extremely 
r  is  produced  by  air  which  dissects  up  the  pericra- 
c  wall  of  tlie  tumor  is  lined  by  the  pericranium  and 
ra^al  terfe.   The  tumor  is  circumscribed,  painless, 
es5itrt%  but  reappears.   Forcible  expiration  or  infla- 
Uitzer  bag  renders  it  more  tense.   It  is  tympanitic 
The  air  lilts  the  pericranium  and  escapes  into  the 
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space  beneath,  but  is  prevented  from  returning  so  readily  by  valve- 
like action  of  the  pericranium  over  the  orifice  of  entrance.  Con- 
fined in  this  cavity  of  living  tissues  a  part  of  the  oxygen  is  absorbed 
from  the  air,  while  the  nitrogen  remains  and  carbonic  acid  gas  is 
added;  so  that  analysis  of  the  gaseous  contents  of  a  pneumatocele 
shows  87  per  cent,  of  nitrogen,  10  per  cent,  of  oxygen,  and  2  per 
cent,  of  carbon  dioxid.  This  finding  misled  Chevance  de  Wassy 
and  other  earlier  observers  into  the  opinion  that  the  contents  of  the 
tumor  was  not  air.  After  the  tumor  continues  for  a  week  or  two 
the  pericranium  begins  the  proliferation  of  new  bony  tissue  in  a 
ridge  around  the  margins  of  the  tumor  similar  to  that  found  in 
cephalhematoma,  and  shreds  of  adherent  tissue  in  the  cavity  be- 
come bony  spiculae  which  crush  as  the  tumor  is  manipulated.  In 
some  cases  there  is  a  history  of  trauma,  in  others  of  inflammation 
of  the  ear  or  sinus,  but  in  many  no  cause  is  assigned.  (For  a  synop- 
sis of  the  literature  see  article  by  Wallace,  Jour.  A.  M.  A.,  May  6, 
^905.) 

Treatment. — It  has  been  recommended  to  obliterate  the  cavity 
by  injecting  tincture  of  iodine  to  excite  inflammatory  adhesion  of  its 
walls.  A  better  method  is  to  incise  the  tumor  and  pack  it;  or  if 
granulations  have  formed  to  compress  it  so  that  the  surfaces  will 
adhere. 

CEPHALHEMATOMA 

Cephalhematoma  or  blood  tumor  of  the  head  occurs  at  the 
time  of  birth  from  injury  to  blood  vessels,  or  to  this  combined  with 
the  venous  congestion  due  to  asphyxia  and  that  peculiar  state  of  the 
blood  of  the  new-born  which  favors  hemorrhage.  Cephalhematoma 
is  sometimes  divided  into  external  and  internal,  the  internal  being 
defined  as  a  blood  tumor  within  the  cranium,  either  sub-cranial 
or  sub-arachnoidal.  But  the  conditions  of  an  external  and  an  m- 
temal  hemorrhage,  although  similar  in  origin,  are  so  different  in 
their  clinical  aspects  that  it  seems  unwise  to  classify  them  together. 
But  it  is  wise  to  remember  that  where  cranial  injury  has  produced 
hemorrhage  externally,  internal  hemorrhage  also  may  have  taken 
place,  and  to  look  for  any  evidence  of  it.  It  has  been  asserted  that 
the  edges  of  foramina,  particularly  those  situated  near  the  inter- 
parietal suture  or  the  posterior  fontanel,  are  instrumental  in  wound- 
ing the  vessels  they  transmit ;  and  also  that  intracranial  and  extra- 
cranial collections  of  blood  may  communicate  through  the  fora- 
mina. 

The  second  variety  is  less  frequently  met.  In  this  the  hemor- 
rhage takes  place  between  the  aponeurosis  of  the  occipito-frontalis 
and  the  pericranium,  and  may  occur  upon  any  part  of  the  head 
covered  by  this  aponeurosis.  Very  rarely  indeed  there  may  be  a 
hemorrhage  between  the  scalp  and  the  pericranium.  In  either  case 
the  tumor  is  generally  not  present  at  birth,  but  appears  perhaps  a 
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few  hours  later»  or  may  not  be  discovered  until  next  day*  It  is 
often  located  upon  the  presenting  part,  but  not  invariably  so.  In 
size  it  varies  from  that  of  an  egg  to  that  of  an  apple,  but  hemi- 
spherical or  flattened.  (See  Fig.  124,)  The  sub-periosteal  variety 
never  gets  larger  than  the  bone  upon  which  it  occurs  and  it&  outline 
is  defined  by  the  marginal  attachment  of  the  periosteum.  The  sub- 
aponeurotic variety  is  not  limited  in  situation,  size  or  shape  by 
any  suture  lines.  There  is  no  heat,  tenderness,  nor  discoloration. 
The  tumor  is  tense,  but  fluctuation  may  usually  be  detected ;  and  it  is 
irreducible.  The  tumor  may  continue  to  increase  in  size  for  several 
hours  and  even  for  a  day  or  two.    It  then  becomes  stationary 


Fig.  124.  Cephalhematoma, 


and  later  slowly  diminishes.  With  the  sub-periosteal  variety  the 
periosteum  soon  attempts  the  formation  of  bone  upon  its  under  sur- 
face, so  that  if  examined  when  the  babe  is  ten  days  or  two  weeks 
old  a  crater-like  margin  may  be  felt  all  round  the  tumor.  This  with 
the  fluctuating  center  gives  much  the  same  impression  to  the  touch 
as  a  hiatus  of  the  skull  with  the  meninges  protruding.  When  the 
thin  layer  of  bone  has  extended  over  the  whole  surface,  pressure 
may  produce  an  eggshell  crackling  on  palpation.  In  ^.  few 
weeks  or  a  month  or  two  the  tumor  usually  disappears.  Not  quite 
all  the  eflfused  blood  may  be  reabsorbed,  but  the  new  layer  of  bone 
formed  beneath  the  periosteum  seals  it  in ;  and,  if  examined  years 
after,  nothing  remains  but  a  slightly  thickened  portion  of  skull  which 
has  a  thin  stratum  of  the  coloring  matter  of  blood-cells  near  its  outer 
surface,  covered  with  a  layer  of  bone.  Occasionally  a  cephalhema- 
toma may  fail  to  absorb  or  may  become  infected  and  suppurate. 

Diagnosis, — -The  diagnosis  is  usually  easy  if  one  remembers 
the  possibility  of  this  condition.  The  most  common  tumefaction 
upon  the  head  of  the  new-born  is  of  course  the  caput  succedaneum. 
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But  that  is  present  at  birth,  is  firm  and  doughy,  and  tends  to  disap- 
pear in  a  day  or  two.  Meningocele  bears  some  resemblance ;  but  it 
is  located  at  an  opening  or  over  a  suture  instead  of  upon  a  bone, 
pulsates  like  the  brain,  increases  when  the  babe  cries,  and  is  partially 
reducible,  giving  rise  usually  to  nervous  symptoms  when  pressed 
upon. 

rr^o/wi^wf.— Judicious  letting  alone  is  the  best  treatment  for 
the  great  majority  of  these  blood  tumors.  It  is  well  enough  to  use 
light  pressure  and  perhaps  an  evaporating  lotion.  Cutting  down  to 
find  the  bleeding  point  is  not  called  for.  Nor  is  aspiration  of  the 
effused  blood,  nor  opening  and  turning  out  the  clot.  These  would 
only  add  a  risk  of  sepsis ;  for  in  all  probability  the  blood  will  be  taken 
care  of  in  time,  as  before  described.  Symptoms  of  compression 
require  exploration,  probably  operation.  If  suppuration  should 
occur  there  is  no  choice  but  to  incise  promptly,  evacuate,  irrigate 
and  drain. 

MICROCEPHALUS 

Microcephalus  is  a  premature  arrest  of  development  of  the 
brain  and  skull,  usually  accompanied  by  idiocy  and  cerebral  paralysis 
in  varying  degrees.  The  primary  cause  of  this  arrest  is  unknown. 

On  the  supposition  that  premature  ossification  of  the  su- 
tures and  closure  of  the  fontanelles  stopped  the  growth  of  the  brain, 
operations  were  devised  by  Lane,  Fuller,  Lannelongue  and  others, 
to  open  the  cranium  in  such  a  manner  as  to  allow  the  brain  to  ex- 
pand and  have  room  to  grow.  This  is  generally  called  Lannelongue's 
operation  or  craniectomy.  It  consists  in  the  removal  of  a  strip  of 
the  skull  from  one  or  both  sides,  parallel  with  and  an  inch  or  more 
away  from  the  saggital  suture.  The  portion  removed  might  be 
half  an  inch  wide  and  four  or  five  inches  long ;  or  the  strips  upon 
the  two  sides  were  connected,  making  the  removed  portion  H 
shaped ;  or  the  opening  was  V  or  Y  or  inverted  U  or  O  shaped,  as 
devised  by  different  operators.  The  periosteum  was  also  removed, 
to  avoid  or  delay  reproduction  of  bone;  but  the  dura  not  opened. 
The  hopelessness  of  the  condition  possibly  justified  these  experi- 
mental operations,  but  they  were  based  upon  an  unproven  supposi- 
tion and  ended  in  failure.  Soon  after  the  introduction  of  this  opera- 
tion, the  writer  had  a  long  conference  upon  the  subject  with  the  late 
Dr.  G.  A.  Doren.*  After  reviewing  carefully  the  pathology  of  this 
class  of  cases  we  concluded  that  the  hopes  held  out  were  unfounded; 
there  was  no  reasonable  prospect  that  the  operation  could  succeed 
in  congenital  microcephalus,  and  I  refrained  from  performing  it  or 
advising  it.  This  opinion  has  been  amply  justified  by  the  sequel. 
Craniectomy  is  no  longer  used  or  recommended  for  congenital  mi- 
crocephalic idiocy. 

I  Superintendent  of  the  Ohio  State  Institution  fpr  Feeble  Minde4 
CbildreQ. 
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tSFBjUilJS  (WATER  ON  THE  BRAIN) 

js  consists  in  an  abnonnal  accumulation  of  cercbro- 
luid  within  the  cranium.   There  are  two  principal 
lydrocephalus  and  chronic  hydrocephalus. 
fOCEPHAtus  is  merely  one  of  the  symptoms  of 
of  basilar  meningitis,  which  is  almost  always  a 
All  forms  of  acute  meningitis  are  accompanied 
amount  of  serous  exudation  into  the  ventricles, 
J  the  basilar  form  of  which  the  tubercular  is  the 
Inti^  is  large  and  gives  prominent  symptoms  and 
lisease. 

InktKEPUALUS  is  in  two  distinct  varieties,  hydro- 
1  or  meningeus,  and  chronic  hydrocephalus  intemus 

\rocepfuilus  Ext  emus  (H.  Meningeus)  is  a  rare 
fouini  in  connection  with  malformation  of  the 
disease,  or  resulting  from  pachymeningitis  or 
before  or  after  birth.    The  two  fonns  may  be 
|is,  with  external  hydrocephalus  and  atrophy  of 
ni  rf  the  ventricles  may  be  somewhat  dilated. 
Iiuiy  also  give  rise  to  a  somewhat  allied  condition 
luf  the  dura,  consisting  of  encapsulated  collections 
r mal  form  seldom  gives  rise  to  the  expansion  of  the 
[he  internal  variety. 

fnncf^halus  Intcrnus  (//.  I'cntriculorum). — This 
variety  and  also  the  one  most  important  from  the 
|it.   It  may  occur  as  an  accompaniment  of  chronic 
precisely  like  the  acute  form  but  running  a 
J  r  it  may  be  caused  by  the  irritation  of  tumor 
[ther  meningitis,  simple  or  tubercular,  nor  brain 
kscnt^  aiid  yet  hydrocephalus  of  the  internal  variety 
per'lHrfere  or  at  some  time  after  birth.  Heredity 
n  considered  as  a  cause.  Although  many  instances 
I'd  of  more  than  one  case  of  hydrocephalus  being 
tn  the  same  family,  this  does  not  occur  with 
frequency  of  rickets,  for  example,  and  bears  no 
J  syphilis,  tuberculosis,  or  many  other  diseases  in 
[liiscase  or  a  predisposition  to  the  disease  is  known 
In  m)  own  cases  I  have  never  been  able  to  get 
ilisea^se  occurring  in  previous  generations  of  the 
Its  branches.    Syphilis  undoubtedly  is  associated 
[but  there  are  others  in  which  no  luetic  taint  can 
[ch  will  not  respond  to  syphilitic  treatment.  Rickets 
iitioned  in  connection  with  hydrocephalus.  Park 
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and  other  authors  stating  that  it  is  most  comtnon  in  rachitic  chil- 
dren/' and  placing  "  rachitic  curvatures  of  the  long  bones  among: 
the  symptoms-  In  my  own  experience  there  has  never  seemed  to 
be  an>ihing  more  than  an  occasional  or  accidental  association  of 
these  diseases  in  the  same  patient-  There  is  no  constant  or  even 
frequent  association,  and  tlie  two  appear  to  me  essentially  difFerent* 
Hydrocephalus  is  not  more  prevalent  at  the  penod  when  rickets 
is  most  prevalentt  and  the  treatment  of  one  has  no  curative  effect 

I upon  the  other.    It  is  true  that  other  deformities  not  infrequently 
kccortipany  the  disease  when  congenital,  but  they  are  usually  sucli 
show  a  direct  relationship  to  the  dropsical  condition  of  the  brain 
^vcrings,  for  instance,  cranial  meningocele  or  spina  bifida,  or  the 


ftsL  i2S^    HvjJfioCEPHALUS  INTERN  US.    Autopsy  ofl  Same  case  is  shown  m 

Fig.  128. 

results  of  maldeveloped  nerve  centers,  producing  paralysis  of  blad- 
der and  rectum  or  lower  extremities,  or  clubfoot,  and  the  like. 
One  could  not  quite  so  confidently  deny  tuberculosis  a  possible  causa- 
tive relationship,  even  when  tubercule  is  not  found* 

Operations  for  spina  bifida  or  meningocele,  or  treatment  of 
^these  conditions  by  pressure  are  sometimes  followed  by  accumula- 
3on  of  the  fluid  within  the  cranium. 

Chronic  ependymitis  is  given  as  a  cause,  but  that  does  not  ex* 
plain  what  inflames  the  ependyma.    The  syphilitic  virus  might,  but 
what  of  the  simpi'*  ca^es?   In  some  cases  it  appears  as  though  in- 
^flammatory  or  developmental  causes  had  closed  the  foramina  of 
lunro  and  the  aqueduct  of  Sylvius  or  the  foramen  of  Majendie^ 
leading  to  accumulation  of  the  fluid  in  the  ventricles, 

k Pathologic  AmVomy, — Chronic  hydrocephalus  may  present  a 
kull  of  ordinary  or  less  than  ordinary  size.    But  in  the  great  ma- 
ority  of  cases  the  cranium  h  enlarged.   In  the  congenital  cases  and 
hose  occurring  in  the  first  few  months  of  life  the  sutures  and 
lontanclles  arc  wide  and  occasionally  there  are  portions  of  the  skull 
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other  than  the  fontanelles  or  sutures  where  bone  is  absent-  In  cases 
that  are  very  chronic  and  survive  five  or  six  years,  ossification  has 
usually  taken  place.  On  opening  the  skull  and  membranes  one 
finds  the  brain  showing  very  shallow  convohitions,  the  cortex  being 
thinned  by  the  distension  of  the  ventricles.  In  the  case  shown  iJi 
Figs<  125  and  128  it  was  scarcely  an  eighth  of  an  inch  in  thick- 
ness, and  no  convolutions  were  apparent,  nor  could  one  distinguish 
between  white  and  gray  matter.  All  the  openings  between  the  ven- 
tricles are  enlarged.  In  cases  dying  after  operation,  the  ependyma 
is  found  inJlamed.  The  fluid  contained  in  the  enlarged  vetriculai 
cavities  is  much  like  cerebro-spinal  fluid,  excepting  that  in  a  few 
cases  there  are  traces  of  &ugar,  in  the  infected  cases  pus,  and  f(»l* 
lowing  inflammation  more  albumin  than  nonnal.    The  amount  of 


Fig.  126,    Fetal  hvdkw  ti  h.vli  s.    Craniotomy  at  term  by  Dr.  A.  J,  Skcel. 


fluid  varies  in  different  cases  from  ounces  to  pints*  When  it  h  re- 
moved the  brain  collapses  like  a  cyst. 

Symptoms  and  Diagnosis, — The  disease  may  originate  during 
fetaJ  life  and  death  take  place  in  utero,  or  at  birth  the  head  may  be 
so  enlarged  as  to  preclude  birth  alive.  The  obstetrician  discovering 
the  condition  does  craniotomy  or  cephalotripsy.  Four  times  in  my 
early  practice  I  had  this  unpleasant  duty  to  perform.  Fig.  126 
shows  such  a  case*  Or  the  condition  may  come  on  in  a  few  months 
after  birtli  or  later  in  infancy.  The  head  is  observed  to  be  growing 
too  rapidly*  Boas  states  the  average  head  in  the  normal  boy  at 
birth  to  be  13.9  inches  (35-5  cen.)»  at  six  months  17  inches  (45.5 
cenj,  at  twelve  months  18  inches  (45*9  cen.),  at  eighteen  months 
18,5  inches  (47.1  cen.)*  An  average  example  of  hydrocephalic 
enlargement  is  shown  in  Fig,  125,  At  eighteen  months  of  age  the 
head  measured  24J  inches,  and  19I  inches  over  the  vertex  from 
ear  canal  to  ear  canal ;  and  18  inches  from  occiput  to  glabella. 
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Holt  mentions  one  of  his  cases  which  measured  at  four  months 
24 J  inches  in  circumference.  These  two  cases  by  comparison  show 
the  well-known  fact  that  the  rate  of  growth  of  the  head  varies 
greatly  in  different  cases,  it  may  be  from  an  inch  to  two  or  three 
inches  a  month »  The  shape  of  the  head  varies  also,  but  is  gen- 
erally quite  globular  from  the  ears  up,  or,  taken  together  with  the 
small  face,  it  is  pear-shaped  or  pyramidal,  pointed  at  the  chin,  flat 
at  the  sides  and  expanded  above.  Fig.  127,  aged  four  months, 
shows  the  globular  head.  The  forehead  is  extremely  high  and 
prominent.   Thus  it  is  very  different  from  the  rachitic  head,  which 


Fia  127.  TypiCAL  cHBoKic  HVDBOCEPHALUS  in  infancy.  Note  the  globnkr 
cranium.  The  head  above  the  car  canals  forms  nearly  three-quarters 
of  E  circlt.  The  face  is  pointed  at  the  chin,  niaktug  the  face  ami 
cranium  together  pear-shaped.  The  position  of  tlie  eythalls  in  their 
sockets  is  characteristic, 

is  cubical,  flat  at  top  and  sides.  The  hydrocephalic  case  has  hulging 
fontanelles  and  open  sutures.  Fluctuation  can  often  be  obtained. 
The  scalp  appears  tightly  stretched,  the  hair  is  usually  scanty,  and 
veins  are  large  and  prominent.  The  eyes  are  pushed  downward  and 
somewhat  forward  by  the  pressure  of  the  fluid  above  and  behind 
their  orbits,  so  that  the  white  shows  plainly  below  the  upper  lid. 
The  pupils  contract  evenly  to  lights  but  in  some  cases  become  in- 
sensitive and  dilatedp  Nystagmus  and  squint  and  irreg:ular  rolling 
of  the  eyes  are  common*  Mental  development  ceases  or  deteriorates, 
according  to  the  severity  of  the  case.  The  mental  slate,  including 
the  special  senses,  is  dull.  The  motor  control  also  is  affected, 
producing  exaggerated  reflexes,  partial  paralysis,  which  is  often 
spastic,  Coi^viilsions  occur  in  some  cases,  sometimes  marking 
intercurrent  attacks  of  meningitis,  which  are  repeated  at  intervals 
of  weeks  or  months*  The  weak  state,  the  incoordination  of  muscles, 
and  the  size  and  weight  of  the  head  prevent  it  being  carried  up- 
right. Some  of  these  babies  cannot  hold  up  the  head  at  all.  Others 
can  by  the  second  or  third  year,  and  can  walk  at  five  or  six,  but  re- 
tain the  mental  condition  of  infancy.    Thus  there  are  all  grades 
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rise(|iiciitly  mind,  special  senses,  and  motor  control, 
complete  idiocy  or  only  slight  impainncnt.    It  is 
t  tiir  ])rain  can  perform  any  function  while  so  com- 
otl  and  atrophied.    A  fractional  part  of  this  com- 
ning  suddenly,  would  produce  coma  and  death,  but 
l  w]y  that  tolerance  is  established.    In  infants,  the 
nl  fontanelles  and  the  soft  bones  yield  more  readily 
n  and  produce  less  actual  compression. 
Ill  ciilarg^ement  of  the  head  and  the  depressed  eyes 
ic,   Tlie  globular  or  pyriform  shape  of  the  enlarged 
compared  with  the  squared  head  of  the  rachitic 
ul  should  be  measured  from  time  to  time  and  its 
f  growth  compared  with  normal  standards.  Holt 
hat  if  the  head  grows  more  than  an  inch  in  a  month 
tie  doubt  of  hydrocephalus. 

may  become  arrested  spontaneously  at  any  stage 
that  state;  but  in  most  cases  it  is  progressive  with 
rapidity  and  either  steadily  or  with  exacerbations, 
first  year  or  the  first  few  years,  death  comes  by  ex- 
li  inanition,  often  with  convulsions  at  the  last;  or 
vvk  d  off  by  some  intercurrent  disease. 
— Alexcury  and  potassium  iodide  should  be  tried  in 
f  the  disease  is  due  to  syphilis  these  remedies  will 
:  and  in  some  cases  in  which  I  could  get  no  cvi- 
of  syphilis  they  have  stayed  the  progress  of  the 
ior  li  time.   I  know  of  no  other  drugs  that  will  do 
.  an  l  they  will  not  always.    Smearing  the  shaved 
nint  of  iodoform  and  covering  it  with  bandages  and 
does  no  good ;  nor  do  innumerable  other  drugs  and 
ho  mercury  may  be  used  by  inunctions  to  the  scalp, 
administered  internally. 

r  irs  operative  measures  have  been  tried — aspira- 
ispirations,  injections  of  Morton's  fluid,  and  of  iodine 
|ce  Quincke's  introduction  of  lumbar  puncture  this 
been  used,  not  only  for  acute  but  for  chronic  hydro- 

|l\  \x  i  i  RE. — Lumbar  puncture  is  perhaps  not  too 
lit  scribed  here.  An  aspirating  needle  or  the  smallest 
Id  canula  is  the  instrument  selected  and  sterilized  by 
J  kc  s  especially  devised  fine  trocar  and  canula  is  the 
Inary  hypodermic  needle  will  perhaps  do  if  it  is  long 
Ithin  neetlle  may  be  broken.  No  syringe  or  suction 
leccssary  or  advisable.  The  skm  over  the  lumbar 
Ire  fully  cleansed  with  antiseptics  as  if  for  a  capital 
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operation.  The  child's  spine  is  bent  forward  with  thighs  tightly 
flexed  upon  abdomen,  and  firmly  held  in  that  position.  Babies  and 
comatose  patients  need  no  general  anesthetic.  Ethyl  chloride  spray 
may  be  used,  or  a  single  small  drop  of  carbolic  acid  touched  upon 
the  skin.  Quincke  drew  attention  to  the  fact  that  while  in  the  newly 
bom  the  spinal  cord  reaches  to  the  third  lumbar  vertebra,  by  the 
time  the  babe  is  one  year  old  development  has  extended  the  canal  so 
that  the  cord  reaches  only  to  the  second ;  and  that  the  nerves  com- 
posing the  Cauda  equina  are  grouped  into  two  bundles,  one  lying 
upon  each  side  of  the  canal  and  not  likely  to  be  wounded  by  a  cen- 
tral puncture.  The  puncture  is  usually  made  in  the  interval  between 
the  third  and  fourth  lumbar  vertebrae.  This  is  in  very  nearly  a 
straight  line  between  the  iliac  crests,  and  can  usually  be  felt  if  not 
seen.  The  space  between  the  fourth  and  fifth  vertebrae  will  do  as 
well.  The  needle  is  entered  just  at  one  side  of  the  median  line  to 
avoid  the  spinous  process,  and  at  right  angles  to  the  surface,  or 
pointed  a  little  upward.  It  passes  between  the  vertebral  bodies, 
traversing  the  ligamentum  subflavum  and  the  theca,  and  enters  the 
spinal  canal  at  a  depth  of  1.5  to  2.5  centimeters,  equal  to  three-fifths 
to  one  inch.  It  is  not  permissible  to  turn  the  needle  in  this  or  thai 
direction  in  search  of  the  canal  after  it  is  deeper  than  the  integu- 
ments; but  there  is  usually  not  the  least  difficulty.  The  fluid  gen- 
erally flows  the  instant  the  canal  is  tapped.  It  is  very  seldom  that 
it  is  too  thick  to  flow,  or  contains  flocculi  that  may  plug  the  canula 
and  require  dislodgment  or  a  reintroduction.  It  is  apt  to  spurt  it 
there  is  great  tension,  or  may  only  drip  slowly  and  yet  yield  a 
considerable  quantity.  If  the  head  is  much  retracted,  straightening 
the  neck  may  cause  the  fluid  to  flow ;  as  will  also  raising  the  patient 
to  the  sitting  position.  The  fluid  should  be  caught  in  sterilized  test 
tube  or  flask  for  measurement  and  examination.  From  a  drachm 
or  two  to  an  ounce  or  sometimes  more  may  be  withdrawn.  Wher 
the  canula  is  withdrawn  the  puncture  is  sealed  with  collodion. 

The  fluid  from  a  case  of  cerebro-spinal  meningitis  is  slightly 
cloudy.  This  is  better  seen  by  comparing  with  filtered  water.  The 
meningococcus  may  be  found  upon  microscopic  examination. 

In  tubercular  meningitis  the  fluid  is  clear.  On  standing  in  a 
test  tube  several  hours  a  filmy  white  column  may  form  in  its  center. 
Often  no  organisms  whatever  are  found  by  the  microscope. 

In  hydrocephalus  the  fluid  withdrawn  is  clear  and  has  the  com- 
position of  cerebro-spinal  fluid,  sometimes  slightly  more  albuminous, 
or  it  may  contain  sugar. 

Tapping  the  Ventricle  and  Permanent  External  Drain- 
age.— Tapping  of  the  distended  ventricles  through  the  skull  is  a  very 
old  method  of  treating  hydrocephalus,  which  had  long  been  discon- 
tinued on  account  of  its  fatality,  although  quite  a  number  of  cures 
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A(\i:v  the  introduction  of  Listerism  it  was  revived 
witti  many  modifications  of  technique.   The  punc- 
ie  either  through  a  fontanelle  in  infants  or  through 
av  riding  the  situation  of  any  large  vessel,  and 
T  z  i[ie  (Keen).   Park  chooses  the  point  3  cm.  be- 
uiditory  meatus  and  the  same  distance  above  the 
I  skull.  Here,  after  trephining,  the  aspirating  needle 
drain  may  be  introduced.    The  puncturing  instni- 
Iriiti^ipfo  should  be  introduced  in  a  direction  toward 
I  above  the  meatus  of  the  opposite  side.  Although 
effected  in  this  manner  and  the  wound  kept  aseptic 
I  practically  impossible  to  maintain  asepsis  indefiniteh 
la^e,  and  meningitis  and  death  result. 
hsTo  Subcutaneous  Areolar  Tissue. — McArthur 
liined  the  lateral  ventricles  into  the  cellular  tissues 
lip.    He  inserted  a  silver  tube  with  a  flange  at  its 
jiigh  a  hole  drilled  above  and  behind  the  ear.  A 
|th  a  prold  tube  was  used  by  Miculicz.    Troje  used 
IraitKiire  material  for  the  lateral  ventricle.  I.  S.  Hors- 
draiin  from  the  vertex  into  the  subcutaneous  tissues 
Ith  «!gut  and  with  silk  drains.    (Jour.  A.  M.  A., 
1:0-1  ^  r  prefers  to  tap  the  lateral  ventricle  through 
f[i  ir  int  of  the  bregma,  2  cm.  to  one  side  of  the 
directing  the  needle  downward  and  backward.  His 
Ising  this  point  is  that  the  ventricle  is  much  deeper 
]and  there  is  some  danger  in  puncturing  transversely 
inner  wall ;  or  that  the  tube  will  impinge  on  the 
|e  distended  ventricle  collapses.  (25) 
|iNTo  Pleural  Cavity  or  into  the  Spinal  Canal. 
the  pleural  cavity  has  been  attempted  (Sherman,  So. 
1907),  by  carrying  drainage  subcutaneously  from 
lough  the  calvarium  and  into  the  lateral  ventricle, 
and  into  a  pleural  opening  between  the  first  and 
Id  drainage  into  the  spinal  canal  by  removal  of  one 
l^ted  by  the  same  writer. 

It  Drainage  into  the  Subdural  Space. — ^Dr. 
[und  by  a  series  of  experiments  *  that  "  the  tension  of 
[al  fluid  and  the  cerebral  venous  tension  are  normally 
|aet!Otitit  of  the  fact  that  fluid  escapes  directly  into 
llie  subdural  and  subarachnoid  spaces  at  any  pressure 
ins  pressure.  He  also  proved  experimentally  that 
Jal  increase  of  cerebral  tension  can  be  transmitted 
Lplnal  fluid,  because  this  fluid  can  never  be  retained 

l^iolpgy  and   Pathology  of   the    Cerebral  Circulation,'' 
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in  the  meningeal  spaces  at  a  tension  higher  than  that  in  the  cere- 
bral veins."  One  of  the  theories  that  has  been  advanced  to  explain 
the  method  of  the  production  of  chronic  hydrocephalus  is,  that  the 
channel  through  which  the  fluid  secreted  in  the  lateral  ventricles 
should  pass  in  order  to  escape  into  the  arachnoid  space  outside  of 
the  foramen  of  Majendie  has  been  closed  or  partly  closed ;  thus  the 
fluid  accumulates  in  the  ventricles  and  distends  them  and  expands  the 
cortex,  compressing  it  against  the  cranium.  Reasoning  from  this  and 
from  Dr.  Hill's  experimental  findings,  Sutherland  and  Cheyne  *  pro- 
ceeded to  relieve  this  intracerebral  tension.  If  an  outlet  for  the  su- 
perabundant ventricular  fluid  were  provided  so  that  it  might  escape 
into  the  meningeal  spaces,  it  should,  according  to  Dr.  Hill,  be  ab- 
sorbed by  the  veins  until  the  cerebral  venous  pressure  and  the  cere- 
bro-spinal  pressure  were  equalized.  Their  plan  consisted  in  making 
an  opening  through  the  cortex  cerebri  and  introducing  a  drain 
which  would  maintain  a  free  passage  between  the  ventricle  and 
the  subdural  or  subarachnoid  space.  They  describe  the  operation 
as  follows :  *'  A  curved  incision  about  an  inch  and  a  half  long 
was  made  over  the  left  lower  angle  of  the  anterior  fontanelle,  and 
the  skin  and  deeper  tissues  were  turned  down  from  off  the  dura 
mater.  A  small  incision  about  a  quarter  of  an  inch  in  length  was 
then  made.  There  was  no  fluid  in  the  subdural  space.  Before  the 
operation  a  catgut  drain  was  made  as  follows:  A  bundle  of  finest 
catgut,  containing  i6  strands  and  about  two  inches  long,  was  pre- 
pared, one  end  of  the  bundle  being  tied  together  and  the  other  being 
free.  As  soon  as  the  dura  mater  was  incised,  the  tied  end  of  this 
bundle  was  seized  with  a  pair  of  sinus  forceps  and  pushed  down- 
wards and  slightly  backwards  between  the  brain  and  the  dura  mater 
for  about  an  inch.  The  other  end  of  the  drain,  which  projected 
through  the  slit  in  the  dura  mater,  was  then  grasped  with  the  sinus 
forceps  and  pushed  through  the  substance  of  the  brain  into  the 
expanded  lateral  ventricle.  The  brain  was  very  thin  at  this  point 
and  clear  fluid  escaped  immediately.  Having  thus  arranged  one 
end  of  the  drain  in  the  subdural  space  and  the  other  in  the  ventricle, 
three  fine  catgut  stitches  were  employed,  in  completely  closing  the 
opening  in  the  dura  mater,  and  the  skin  was  stitched  up  with  a 
continuous  silk  suture."  They  reported  three  cases  operated  upon 
by  this  method,  the  first  of  which  died  three  months  after  operation 
with  symptoms  of  basilar  meningitis.  The  third  case  died  of  measles 
complicated  with  broncho-pneumonia  a  fortnight  after  the  operation. 
The  second  case  presented  results  which  may  be  hoped  for  in  such 
cases.  It  was  **  a  case  of  advanced  hydrocephalus  in  an  infant 
three  months  old.    All  the  bones  of  the  skull,  vertical  and  basal, 

* "  The  Treatment  of  Hydrocephalus  by  Intracranial  Drainage," 
Brit  Med.  Jour.,  Oct.  15,  1898. 
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separates!,  and  mental  and  physical  development  had 
|ry  since  birth.    .    .    .    The  disturbance  caused  by 
was  trifling  and  transient,  there  being*  a  rise  in  tem- 
fow  days,  some  restlessness  at  night,  and  vomiting. 
\\'crc  removed  on  the  sixth  day  and  the  wound  was 
lealed.    The  head  was  smaller  in  all  its  dimensions, 
the  fpntanellc  was  absent,  the  spaces  between  the 
hes  weffr  less  and  the  proptosis  of  the  eyes  was  not  so 
kiill  appeared  to  be  asymmetrical,  as  if  the  left  side 
lack  ward  on  the  right.    A  fortnight  after  the  opera- 
ted that  the  bones  at  the  base  of  the  skull  and  the  paric- 
iding',  while  there  was  still  a  slight  interval  between 
|tal  borres,  A  flannel  bandage  was  applied  to  the  head 
extc  nial  pressure  and  aid  absorption.    A  few  days 
increase  of  tension  was  noted  in  the  fontanclle,  but 
sed  off.    A  month  after  the  operation  the  child  was 
iment  well,  the  cry  was  stronger  and  the  head  was 
The  bones  of  the  cranium  were  all  overriding,  and 
s^  d  sfKu  c  was  the  anterior  fontanelle,  which  measured 
the  transverse  diameter.    .    .    .    For  the  next  two 
|vonths  the  condition  remained  practically  stationary, 
is  period  the  patient  passed  successfully  through  an 
iviks.    .    <    .    The  head  having  been  shaved,  the 
nils  state  of  affairs  was  manifested:   The  asymmetry 
which  had  been  i)rcviously  noted,  was  much  more 
ight  sid^  being  evidently  larger  than  the  left.  The 
I  tile  fniitanelle  was  prominent,  tense  and  fluctuating, 
heiiitr  taken  was  seen  to  cover  a  much  larger  area 
half,  wliicli  was  not  elevated.    The  left  parietal  was 
left  frontal  bone,  while  on  the  right  side  the  corre- 
h  were  merely  in  contact.    It  was  apparent  that  while 
jf  tlic  kft  ventricle  had  been  as  complete  as  possible, 
Tilt  had  conie  to  a  standstill,  and  the  fluid  was  again 
Accordingly  an  operation  was  performed  on  the  right 
td  similar  to  that  perfomied  on  the  left  four  months 
)n  o^Kitin^;^  the  dura  mater  the  brain  bulged  at  once, 
adhesions  and  no  extra-cerebral  fluid.    On  punctur- 
fltiid  wiis  reached  at  a  very  short  distance  from  the 
llowfed  at  first  with  some  force.    A  catgut  drain  was 
(Ite  usiia!  manner.    This  operation  was  followed  by 
>    ranee  of  intra-cranial  tension  and  gradual  dim- 
yi  I  he  ri^ht  side  of  the  head.   At  the  present  time, 
Iter  the  first  operation  and  a  month  after  the  second, 
measure?  two  inches  transversely,  and  all  the  bones 
|m  sm-  ^hrerriding  in  an  extreme  degree.    There  is 
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now  a  conjunctival  reflex  and  the  child  can  see.  She  is  gaining 
weight,  and  moves  the  head  and  limbs  much  more  freely.  There 
are  no  evidences  of  mental  development."  The  authors  conclude 
that  Dr.  Ilill's  observations  on  the  absorption  of  cerebro-spinal  fluid 
by  the  meninges  also  hold  good  in  the  pathological  condition  of 
hydrocephalus.  But  the  establishment  of  the  drainage  by  a  per- 
manent opening  is  a  matter  of  difficulty  in  some  cases.  "  First, 
the  brain  tissue  may  be  so  thick  as  to  close  in  around  the  catgut 
drain  and  to  prevent  the  passage  of  the  fluid ;  secondly,  the  inflam- 
mation set  up  by  the  wounds  in  the  dura  mater  and  the  cerebral 
cortex  may  lead  to  the  formation  of  adhesions  around  the  artificial 
outlet  which  seal  it  up.  This  difficulty  may  be  met  by  making  the 
opening  in  the  cortex  as  far  as  possible  from  that  in  the  dura  mater 
and  allowing  so  much  fluid  to  escape  as  will  prevent  the  opposed 
surfaces  from  coming  immediately  in  contact.  Further  experience 
is  required  both  as  to  the  best  kind  of  drain  for  the  purpose  and 
the  manner  in  which  it  is  to  be  employed."  Sutherland  and  Che>'ne 
also  note  that  drainage  of  both  lateral  ventricles  by  operation  upon 
one  side  cannot  in  all  cases  be  depended  upon,  as  the  usually  free 
communication  between  the  ventricles  through  the  foramen  of 
Monroe  may  be  closed  by  descent  of  the  falx  cerebri  as  the  en- 
largement of  the  head  decreases.  They  also  suggest  hope  of  relief 
by  intracranial  drainage  in  other  diseases  than  chronic  hydro- 
cephalus, in  which  ventricular  pressure  becomes  a  dangerous  com- 
plication— such  as  tubercular  meningitis,  simple  basilar  meningitis, 
and  tumor  cerebri. 

In  hydrocephalus  relief  of  tension  may  not  restore  cerebral 
function.  Obviously  cerebral  function  which  never  existed  cannot 
be  restored.  The  amount  of  improvement  in  cerebration  which  can 
be  expected  must  depend  upon  development  of  the  brain.  If  the 
brain  had  been  considerably  developed  before  the  fluid  pressure 
put  a  stop  to  its  development,  relief  of  that  pressure  may  restore 
function.  The  longer  the  time  that  passes  without  mental  develop- 
ment or  relief  of  the  retarding  pressure  the  less  the  hope  of  subse- 
quent mental  improvement.  This  emphasizes  the  importance  of 
early  diagnosis  and  early  operation  in  chronic  progressive  hydro- 
cephalus. In  discussing  the  work  of  Sutherland  and  Cheyne,  Dr. 
Still  presented  the  importance  of  distinguishing  between  cases  of 
congenital  hydrocephalus  from  tho<^e  of  simple  posterior  basic  menin- 
gitis for  the  reason  that  the  diplococcus  of  posterior  basic  menin- 
gitis might  exist  in  the  fluid  in  the  lateral  ventricles  as  late  as  the 
one  hundred  and  third  day  (and  perhaps  longer,  the  pn^per  date 
being  yet  undetermined)  after  the  acute  stage  of  the  disea>c  was 
over.  In  operation  in  such  cases  there  mi*;ht  be  risk  of  further 
infection  by  draining  the  fluid  into  the  subdural  space. 
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Figs,  125  and  128  are  from  original  photo^aphs  of  G.  G,, 
aged  18  months.  Parents  both  healUiy  and  ihis  their  first  baby- 
No  miscarriag^es  preceded  it  Normal  pregnancy  and  delivery. 
When  three  months  old  parents  noticed  baby  s  eyes  depresscc!  in 
their  sockets,  and  considered  him  a  very  cross-tempered  baby. 
His  head  then  measured  18  inches.    Baby  had  no  disease  but 


Fig.  128.  Autopsy  ox  case  of  cnaoNrc  tntonal  nvDJwx-EFHAurs  shown  m 
Fig.  T2S  three  weeks  after  operation.  The  thin  and  fragik  cortex  which 
collapsed  as  ,^oon  a^^  emptied,  and  the  distended  vessels  arc  well  shown. 
The  bundle  of  silkworm  gut  used  for  sulxhira!  drabiage  may  be  seen 
projecting  into  the  distended  left  lateral  ventricle* 


chicken  pox  at  twelve  months,  but  his  head  jjradually  expanded  until 
at  eighteen  months  it  measured  24^  inches  in  circumference  and 
19J  inches  over  the  vertex  from  ear  canal  to  ear  canal,  and  18 
inches  from  occiput  to  glabella.  Total  length  of  the  infant  was 
32I  inches,  of  which  9  inches  represented  tlie  head  from  chin  to 
vertex.  Tlie  anterior  fontanelle  measured  8  inches  each  way,  an- 
tero-posteriorly  and  laterally.  The  cranial  bones  were  separated 
and  the  left  parietal  near  the  fontanclle  was  more  lacking  in  ossi- 
fication than  the  right.  The  scalp  was  traced  by  large  prominent 
veins  and  bore  scanty  bain    The  mental  development  was  very 
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low.  He  would  cry  when  hungry  or  thirsty.  If  there  was  any 
vision  it  was  slight.  Hearing  was  present.  He  made  no  articulate 
sound,  but  when  in  a  good  humor,  if  spoken  to  would  "  gabble," 
giving  several  inflections  and  variations  of  tone,  but  no  meaning. 
He  would  sometimes  laugh.  He  could  not  sit  up  nor  support  the 
head,  and  was  entirely  helpless.  Operated  by  the  writer  at  St. 
Clair  Hospital,  August,  1904,  by  the  method  described  by  Suther- 
land and  Cheyne,  excepting  that  a  half  dozen  strands  of  finest  silk- 
worm gut  instead  of  catgut  was  used  for  the  drain.  The  cerebral 
cortex  was  as  thin  as  chamois  skin.  The  tension  in  the  ventricle 
was  so  great  that  considerable  fluid  escaped  through  the  small 


Fig.  129.    Ballance's  operation  for  hydrocephalus  internus.  Binnie's 

Operative  Surgery. 

incision  in  the  dura  before  it  could  be  closed.  The  temperature  went 
up  for  a  few  days  but  subsided;  the  wound  healed  promptly,  and 
the  babe  did  well  for  10  or  12  days,  when  it  gradually  sank  and 
died  in  3  weeks,  apparently  of  exhaustion,  the  end  coming  with 
convulsions.  Autopsy  showed  the  operation  wound  healed  with 
the  membranes  adherent  at  this  point.  At  the  site  of  the  oi)ening 
into  the  left  ventricle  the  drain  was  still  adhering  to  the  cortex,  sur- 
rounded by  plastic  lymph  which  peeled  off.  The  ventricles  were 
filled  with  watery,  pale  yellow-tinged  fluid,  on  evacuating  which 
the  brain,  being  thin  and  soft,  collapsed.  The  membranes  were 
somewhat  thickened  and  their  vessels  exaggerated  in  promi- 
nence. 

On  account  of  the  difficulty  of  maintaining  the  opening  free 
with  the  catgut  drain,  Ballance  uses  a  very  fine  L-shaped  tube  of 
pure  platinum  or  of  gold  and  iridium  (pure  gold  is  too  soft).  One 
arm  of  the  tube  near  the  angle  is  provided  with  a  small  ring 
through  which  a  suture  may  be  passed  to  attach  it  to  the  dura.  The 
other  arm  of  the  tube  is  made  to  penetrate  the  cortex  into  the 
ventricle,  while  the  one  with  the  ring  lies  immediately  beneath  the 
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dura*  being  sutured  in  position**  (See  Fig.  129.)  He  finds  that 
after  subdural  drainage  it  may  be  that  the  fluid  continues  to  fonn 
and  one  may  think  his  tube  is  blocked,  when  on  opening  the  skull 
he  finds  that  an  internal  has  been  converted  into  an  external  hydro* 
cephalus,  because  the  Pacchionian  bodies  have  failed  to  absorb  I  he 
fluid-  Ballance  has  treated  a  number  of  cases  of  chronic  hydro- 
cephalus by  ligation  of  both  common  carotids  at  an  interval  of 
about  ten  days,  uilh  recoveries  in  several  cases*  If  this  fails  to 
stop  the  secretion  of  an  abnormal  amount  of  fluid,  then  he  advises 
a  trial  of  subdural  drainage, 

INTRACRANIAL  TUMORS 

dildren  are  neither  more  nor  less  liable  than  adults  to  tumors 

within  the  cranium,  but 
the  relative  frequency 
with  which  the  varieties 
are  found  differs,  and 
the  location  differs  ac- 
cording to  the  variety. 
Boys  are  twice  as  Uabk 
as  girls;  and  no  age  h 
exempt.  Children  under 
eight  years  are  some* 
wliat  more  liable  than 
those  above  that  age- 
Little  has  been  added 
of  late  years  to  the  cs- 
st'ntial  facts  of  the  nat- 
ural history  of  intracra- 
nial growths.  Advance- 
ment has  been  made  in 
the  surgical  treatment  of 
these  conditions. 
Operative  Treatment  of  Brain  Tumor.— All  cases  of  intra- 
cranial tumor  as  well  as  of  abscess  and  chronic  hydrocephalus  which 
(Jo  not  yield  to  medical  treatment  within  a  reasonable  time  should 
be  subjected  to  operation  if  the  s}inptoms  point  to  disease  that  is 
accessible.  Tumors  upon  the  convexity  or  in  the  great  longitudinal 
fissure  can  generally  be  reached.  But  the  tumor  being  accessible, 
it  does  not  follow  that  it  is  removable,  A  large  infiltrated  sarcoma 
or  glioma  might  be  reached  and  yet  on  account  of  its  indeterminate 
limits  and  extensive  implication  of  brain  structure  be  impossible  of 
removal.  An  encapsulated  tumor  or  a  hard,  non-vascular  tumor 
can  generally  be  removed  if  it  can  be  reached.    Tumors  of  the  cere- 

1  Anicncan  Surg.  Assn.,  May  31.  I5>06, 


Fig,  130.  Chjene's  lines  marked  itpon 
the  scalp  of  a  child  5  years  of  age.— 
Edinburgh  Stereoscopic  Atlas  of  Anat- 
omy. 
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bral  axis  arc  practically  out  of  reach ;  and  with  tumors  of  the  cerc- 
lieilufii,  on  accouni  nf  the  ancertamties  of  diagnoMs  and  the  dangers 
of  interference  with  that  i>oriion  of  the  brainy  it  is  only  the  very  ex- 
ceptional case  that  justifies  an  attempt 

Brain  tumor  may  require  operation  not  only  for  removal,  but 
for  the  relief  of  pressure.  Operation  is  justifiable  if  pressure 
symptoms,  such  as  convulsions,  coma,  paralysis,  choked  discs,  pain 
cr  other  distressing  symptoms,  become  severe. 

CRANIOCEREBRAL  TOPOGRAPHY 

In  cases  requiring  operation  for  intracranial  abscess,  brain 
tmor,     drainage  of 
entriclcs,   and  many 
iher  mtracranial  con- 
ditions, it  becomes  nec- 
essary to  localize  the 
different!  parts  of  the 
brain   and   its  mem- 
branes and  of  the  skull 
with  reference  to  the 
urface   of   the  head, 
n  order  to  do  this  we 
ust  not   only  avail 
iirsclves  of  the  prom- 
cnt  laiidmarks  of  the 
ranium  but  must  sup- 
plement    them  with 
certain  arbitrary  lines, 
just  as  lines  of  latitude 
and  longitude  measure 
the    terrestrial  globe. 
From  the  many  ingen- 
ious systems  for  this  purpose,  such  as  those  of  Broca.  Oiampioniere, 
Horsley,  Chipault,  and  numerous  modifications  and  combinations,  I 
have  chosen  to  present  the  system  introduced  by  Chiene,  as  illus- 
trated in  the  Edinburgh  Stereoscopic  Atlas  of  Anatomy,  The  points 
useti  are  the  following : 

G.  the  glabella,  a  point  midway  between  the  superciliary  ridges, 
O,  the  inion  or  external  occipital  protrubcrauce.  E,  the  external 
angular  process  of  the  frontal  bone,  which  projects  at  the  outer 
angle  of  tlie  orbit.  P,  the  root  of  the  zygoma,  a  point  immediately 
above  and  in  front  of  the  external  auditory  meatus,  seven- 
eighths  point  between  glabella  and  inion,  T,  three-quarter  point  be- 
tw^een  glabella  and  inion  (the  lambda).  midpoint  between  gla- 
bella and  inion,   B,  parietal  eminence,  intersection  of  MR  and  TE, 


Via  iji.  The  scalp  has  been  removed 
from  the  surface  of  the  cranitim  over 
the  ar<^a  marked  out  In  Fig.  ijo*  and 
the  sutures  are  shown. — Edinburgh 
Stereoscopic  Atlas  of  Anatomy. 
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N,  mitlpoint  of  EP,  C  midpoint  of  AB,  midpoint  of  PS.  CD 
parallels  MN,  A,  intersection  of  MN  and  TE,  ptcrion  or  in  the 
child  rather  above  it.  Anterior  division  middle  ineningciil  artcr>% 
These  points  and  the  accessor>"  lines  are  seen  in  Fig*  130, 
marked  upon  the  head  of  a  child  five  years  old,  for  Ihe  reason 
that  the  anatomy  of  the  child  differs  somewhat  from  that  of  the 
adulL  In  Fig.  131  the  scalp  has  been  removed  from  the  cranium 
over  the  area  marked  out  on  Fig,  130,  and  the  sutures  are  shown* 
The  sutures  are  of  limited  value  as  landmarks  for  the  brain,  hut 
their  position  must  be  borne  in  mind  lest  the  line  of  suture  be  mis- 
taken for  fracture  in  injuries  of  the  head. 

The  coronal  suture  passes  transversely  across  the  head  but 

is  in  front  of  the  mid- 
point M. 

The  lambdoidal  suture 
is  between  the  occipital 
and  parietal  bones. 

The  spheno  -  parietal 
suture  is  between  ilie 
anterior  inferior  angle 
nf  the  parietal  and 
the  great  wing  of  the 
-phenoid.  It  is  known 
as  the  pterion,  and  It 
overlies  Hie  point  of 
ill  vision  of  the  Sylvian 
tissure  into  its  ihrec 
limbs,  and  the  bifurca- 
tion of  the  middle  men- 
ingeal artery^  or  its 
anterior  division. 

The  squamous  suture, 
between  the  parietal 
bone  and  the  squamous  part  of  the  temporal,  beginning  at  the 
pterion  and  arching  back  to  the  asterion  or  junction  of  the  parietal* 
temporal,  and  occipital  bones.  The  highest  part  of  this  suture 
reaches  up  to  the  lower  end  of  the  fissure  of  Rolando, 

In  Fig.  132  the  skullcap  has  been  removed  and  the  outer  sur- 
face of  the  dura  mater  is  exposed.  The  outer  surface  of  the  dura 
mater  is  strongly  adherent  to  the  skull,  especially  along  the  lines 
of  the  cranial  sutures.  The  meningeal  arteries  ramify  between 
the  membrane  and  the  bone  and  supply  both  of  them  with  blood. 
The  largest  of  the  meningeal  arteries  is  the  middle  meningeal.  A 
branch  of  the  internal  maxillary,  which  enters  the  skull  through 
the  foramen  spinosum  in  the  great  wing  of  the  sphenoid,  and 


Fic.  132.  The  skull  cap  has  been  removed, 
exposing  the  dura  mater.  The  meningeal 
arteries  and  a  portion  of  the  lateral  sinus 
are  well  shown. — Edinburgh  Stereo- 
scopic Atlas  of  Anatomy. 


THE  HEAD  AND  BRAIN 


extends  outward  and  slightly  forward  on  the  great  wing  of  the 
sphenoid.  Its  course  and  main  branches  are  shown  in  Fig,  ijs. 
The  lateral  sinus  may  be  divided  into  two  parts,  of  which  the 
first  is  seen  here,  passing  from  the  region  of  the  external  occipital 
protuberance  I  to  a  point  about  three-quarters  of  an  inch  below  and 
behind  the  center  of  the  external  auditory  meatus,  describing  a  curve 

I with  the  convexity  directed  upward.  The  second  part  of  the  vessel 
occupies  a  deep  groove 
on  the  mastoid  portion  of 
the  temporal  bone  and  on 
tile  jugular  process  of 
the  occipital  bone. 

In  Fig.  133  the  dura 
mater  has  been  removed, 
the  fine  membranes 
stripped    from    the  sur- 
^  face  of  the  brain,  cxpos- 
Bing  ihe  outer  aspect  of 
B  the  hemisphere ;  and  the 
position  of  some  of  the 
^  principal  motor  and  sen- 
Bsury    centers    has  been 
■  marked    upon    it  The 
B  fissures  and  convolutions 
^  at  this  age — ^five  years — 

I are  fully  developed.  But 
it  should  be  borne  in 
mind  that  the  fissures  of 
tlic  brain  of  the  child  do 
not  in  all  cases  bear  the 
same  relationship  to  the 
eranial  sutures  as  do  those  of  the  adult.  Important  differences  exist, 

I associated  mainly  with  the  differences  in  the  proportioned  siies  of 
different  lobes  of  the  brain.  At  birth  the  Sylvian  fissure  lies  above 
the  Sfiuamo-parietal  suture,  but  the  fissure  and  the  suture  approach 
one  another  rapidly  up  to  the  fifth  year,  at  which  age  the  fissure 
lies  about  14  mm.  above  the  suture*  In  the  adult  the  fissure  may  lie 
above,  below  or  subjacent  to  the  suture*  Chiene*s  surface  lines 
drawn  u|Xfn  the  head  of  the  child  also  place  the  Sylvbn  point  above 
the  suture,  but  the  fissure  lies  at  a  slightly  higher  level  even  than 
this  point  The  fissure  of  Rolando  maintains,  after  birth,  a  very 
constant  position  in  relation  to  the  surface,  at  both  its  upper  and  its 
lower  ends*  By  comparing  Fig*  133  with  Fig.  130  it  will  be  seen 
that  the  Rolandic  area  lies  within  the  quadrangular  figure  A.  C,  D, 
ii,  but  it  must  be  noted  that  the  true  motor  area  is  confined  to  the 


Fig.  133.  Cranio-cerebral  topograph  v. 
The  dura-  and  pia-mater  have  been 
r«fmoved,  exposing  the  ««urface  of  the 
hemisphere.  Some  of  the  principal 
motor  and  sensory  centers  have  been 
marked  upon  the  brain  as  explained  in 
the  text,  and  Chiene's  lines  nave  been 
marked  in  the  same  position  as  they  are 
upon  the  scalp  in  Fiff,  130,— Modified 
from  the  Edinburgh  Stereoscopic  Atlas 
of  Anatomy. 
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pre-central  area  and  does  not  extend  behind  the  fissure  of  Rolando. 
It  occupied  mainly  the  ascending  frontal  convolution,  extending 
into  the  depth  of  the  fissure  and  occupying  the  anterior  wall  and  in 
some  places  the  floor.  It  also  extends  into  the  adjacent  portions 
of  the  frontal  convolutions.  The  upper  part  (at  L  in  Fig.  133)  forms 
the  area  for  the  lower  limb  and  below  it  is  the  area  for  the  body. 
Near  the  center  of  the  fissure  of  Rolando,  the  pre-central  convo- 
lution grows  backwards,  deflecting  the  course  of  the  fissure,  and  the 
area  of  the  cortex  which  occupies  the  indentation  so  formed  repre- 
sents the  center  for  the  upper  limb  of  the  opposite  side.  (See  A, 
Fig.  133.)  The  center  for  the  shoulder  lies  highest,  and  lower 
down  are  the  centers  for  the  elbow,  wrist,  fingers,  index  and  thumb. 
The  area  for  the  face  is  continuous  with  the  above  (see  F,  Fig.  133), 
and  the  area  for  the  tongue  occupies  the  lowest  part  of  the  pre- 
central  convolution.  The  centers  for  the  head  and  eyes  occupy  por- 
tions of  the  middle  and  inferior  frontal  convolutions  in  front  of  the 
center  for  the  limbs.  The  figure  2  is  placed  on  the  division  of  the 
Sylvian  fissure,  and  as  has  been  pointed  out,  lies  at  a  slightly 
higher  level  than  the  surface  mark  which  would  indicate  its  position 
in  the  head  of  the  adult.  The  line  A,  C,  Fig.  130,  however,  overlies 
the  posterior  horizontal  limb  of  the  Sylvian  fissure,  and  a  finger's 
breadth  below  that  line  lies  the  parallel  fissure  (3,  Fig.  133),  the 
hinder  end  of  which  is  continued  upwards  into  the  parietal  lobe  to 
the  region  marked  S,  Fig.  133,  where  lies  the  angular  gyrus  or  cen- 
ter for  word-seeing.  The  center  for  vision  is  situated  at  the  tip 
of  the  occipital  lobe.  (See  V,  Fig.  133.)  The  area  for  hearing  is 
found  in  the  superior  temporal  convolution.  The  letter  B,  Fig.  133, 
overlies  the  area  which  in  the  left  hemisphere  is  the  motor  speech 
center  or  Broca's  convolution.  The  coronal  suture  can  be  seen  to 
lie  in  front  of  the  line  AM  and  therefore  is  well  in  front  of  the 
fissure  of  Rolando. 

OPERATIONS  UPON  THE  CRANIUM 

The  most  thorough  sterilization  of  instruments,  hands,  the  field  of 
operation,  and  everything  that  comes  near  it,  is  an  absolute  necessity. 
Intracranial  wound  infection  is  an  almost  hopeless  condition  (26). 
The  scalp  should  be  shaved,  and  scrubbed  with  soap  and  water ;  then 
with  alcohol  to  remove  sebaceous  or  oily  matters;  then  with  bi- 
chloride or  carbolic  or  lysol  solution,  and  finally  with  sterile  water. 
If  the  topography  is  to  be  mapped  out,  the  lines  may  be  drawn  upon 
the  shaven  scalp  with  nitrate  of  silver.  In  all  cases  admitting  de- 
lay for  preparation  this  should  be  done  on  the  day  preceding  the 
operation,  and  the  head  afterward  enveloped  in  a  gauze  compress 
wet  with  bichloride  one  to  three  or  four  thousand,  covered  with  oil 
silk  and  cotton  over  night,  and  cleansed  again  by  the  same  steps 


THE  HEAD  AND  BRAIN 


36s 


l^cfore  the  operation.   Care  should  be  exercised  in  the  shaving  and 
ixi  every  step  of  the  preparation,  that  it  be  done  thoroughly  and  yet 
>^ithout  abrasion  which  may  later  become  a  path  for  infection ;  and 
without  irritation  of  the  skin  which  may  be  rendered  extremely 
xancomfortable  or  inflamed  by  injudicious  preparation.   A  laxative 
should  be  administered  on  the  evening  before  and  an  enema  on 
"the  morning  of  the  operation.    (See  Section  on  Preparation  for 
Operation.)    Chloroform  is  usually  the  anesthetic  of  choice  in 
operations  upon  head  or  brain.   An  hour  previous  to  the  operation 
SL  dose  of  morphine  suited  to  the  age  of  the  child  should  be  ad- 
ministered, remembering  the  extreme  susceptibility  of  the  young 
to  this  drug.   The  morphine  aids  by  making  less  chloroform  neces- 
sary, and,  as  Schaeffer  and  Horsley  have  shown,  it  lessens  hemor- 
rhage by  contracting  the  arterioles  of  the  nervous  system.  The 
careful  administration  of  the  anesthetic  is  a  very  important  matter 
in  brain  surgery,  as  Horsley  has  emphasized;  but  inasmuch  as  the 
susceptibility  to  morphine  differs  greatly  in  different  children  it 
seems  advisable  in  suitable  cases  to  ascertain  the  appropriate  dose 
by  experiment  a  day  or  two  previous  to  the  operation.    If  the 
raising  of  the  flap  will  obliterate  the  guiding  lines,  certain  points 
must  be  marked  upon  the  skull  itself  by  the  use  of  a  couple  of 
disinfected  tacks  driven  into  it,  or  by  nicking  with  a  drill  or  chisel. 
The  head  may  be  kept  in  convenient  position  by  sandbags. 

Hemorrhage  during  cranio-cerebral  operations  may  be  to  a 
great  extent  prevented  by  the  use  of  a  rubber  band  or  tubing  drawn 
tightly  round  the  head.  Yet  the  oozing  that  follows  its  removal  leads 
some  surgeons  to  omit  the  Esmarch.  Often  it  slips  out  of  place, 
and  after  all  our  main  reliance  is  in  the  pressure  forceps,  ligatures 
and  serrefines.  If  there  is  no  wound  the  scalp  must  be  divided  by 
an  incision.  In  the  mastoid  operation  a  straight  or  slightly  curved 
incision,  followed  by  the  use  of  retractors,  gives  access  to  the  skull. 
If  more  room  is  needed  a  second  incision  at  right  angles  to  the 
first  may  be  extended  backward  from  it.  For  trephining  or  the 
raising  of  a  bone  flap,  usually  a  horseshoe-shaped  incision  is  made 
with  its  convexity  toward  the  occiput  or  its  hinge  toward  the  blood 
supply.  In  infants  and  children  the  scalp  is  more  movable  upon 
and  more  easily  detached  from  the  skull  than  in  the  adult.  The 
periosteum  also  peels  easily,  excepting  at  the  sutures,  where  it  is 
strongly  attached. 

If  it  is  intended  to  make  a  small  opening,  for  instance  with  a 
trephine,  the  scalp  and  periosteum  constitute  the  flap.  If  the  open- 
ing is  to  be  larger  for  removal  of  a  tumor,  some  operators  prefer 
an  osteoplastic  flap  comix)sed  of  skull  and  scalp.  The  trap-door 
is  cut  through  scalp  arid  skull  to  the  membrane  on  three  sides,  but 
the  skull  merely  grooved  externally  on  the  fourth  side,  when  it 
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is  raised  outward.  The  skull  of  the  child  is  better 
I  of  the  adult  for  making  the  osteoplastic  "  trap-door/' 
DUgh  the  skull  one  can  choose  between  trephine, 
\eU  various  saws,  for  instance,  Hey's  saw,  saws  or 
a  surgical  engine,  and  the  rongeur  or  biting  forceps. 
Igines  and  their  attachments  sometimes  work  beauti- 
[tiently  they  are  abandoned  and  the  operation  com- 
The  chisel  and  mallet  are  preferred  by  some  opera- 
the  skull,  but  the  jarring  of  the  blows  is  an  objec- 
inly  may  do  local  damage  in  some  cases,  besides 
To  make  a  small  opening,  for  instance  to  gain 
Lastoid  cells,  a  chisel  and  mallet  or  the  Russian  per- 
[elK   In  softened  bone  often  a  drill  or  gouge  held  in 
jfftcient   For  removing  a  portion  of  the  cranium  a 
ephine  and  rongeur  will  be  found  the  most  satisfac- 
A  saw  works  well  to  remove  a  large  flap  or  a 
trephined  openings;  or  such  a  bridge  may  be  re- 
rongeur,  or  by  passing  a  wire  saw  beneath  it  after 
hy  passing  a  grooved  director  between  skull  and 
of  the  child  is  softer  than  that  of  the  adult  unless 
sly  rickety  skull  which  has  become  ebumated.  In 
Idiploe  are  not  developed,  the  bone  is  more  nearly 
]ire  through  the  entire  thickness  than  in  the  adult, 
is  less  vitreous  in  consistency.   One  should  beware 
a  skull,  lest  the  trephine  enter  unexpectedly.  The 
over  the  sinuses,  the  meningeal  grooves  and  near 
and  it  may  be  quite  thinned  over  a  tumor.  An 
iy  be  as  thin  as  parchment  in  spots.   The  center-pin 
shun  111  ht  withdrawn  as  soon  as  a  shallow  groove 
at  care  used  as  the  instrument  approaches  the  inner 
Jition  focititates  the  w^ork  of  the  trephine,  though  it 
■remove  (1  occasionally  for  clearing  in  carbolized  water 
Tush,   The  disc  of  bone  should  be  loosened  and  pried 
fury  to  the  dura.   This  is  quite  closely  adherent  to 
edges  of  the  opening  should  be  smoothed  and  all 
splinters  removed  before  the  membrane  is  opened, 
frtsh  or  older,  between  skull  and  dura  is  easily 
I  should  be  removed.    The  degree  of  intracranial 
judged  by  the  bulging  of  the  membrane  and  by 
fscoloration  beneath  the  dura  may  indicate  a  clot  in 
}\y  making  a  horseshoe  or  triangular  flap  in  the  dura 
Liieath  may  be  ascertained. 

^estion  to  divide  the  operation  into  two  procedures, 
iklll^arly  applicable  in  children,  for  the  avoid- 
[k  nf  a  prolonged  operation,  and  also  of  any  trouble- 
blood  from  the  bone  wound,  which  latter,  however^ 
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may  give  no  trouble.  By  this  plan  the  removal  of  the  bone  and 
exposure  of  the  dura  is  done  at  the  first  sitting,  and  at  the  second 
a  week  or  two  later  the  membranes  are  opened  and  the  remainder 
of  the  work  completed.  After  the  membranes  are  opened  no  antisep- 
tic solutions  are  used  for  irrigation ;  but  sterile  normal  salt  solution 
may  be  used. 

The  dura  is  opened  one-eighth  or  three-sixteenths  of  an  inch 
from  the  edge  of  the  opening  in  the  bone,  the  cut  being  best  started 
with  a  scalpel  but  completed  with  a  blunt  scissors,  severing  four- 
fifths  of  the  circumference  of  the  flap.  (Nancrede.)  The  mem- 
branous flap  being  lifted  the  condition  of  the  brain  is  noted.  Tumor 
beneath  the  cortex  may  cause  a  yellowish  tinge  or  lividity  upon  the 
surface.  Yellow-white  patches  in  the  perivascular  lymphatics  in- 
dicate "  old  mischief."  The  motor  center  searched  for  may  be  lo- 
cated by  lightly  touching  it  with  an  electrode  from  a  very  weak  in- 
terrupted current.  Any  increase  in  tension  in  the  brain  is  noted 
by  its  bulging  into  the  wound.  If  there  is  tumor  beneath  the  cortex, 
it  may  be  necessary  to  make  an  exploratory  incision  into  the  brain. 
Any  necessary  incision  into  the  cortex  should  be  vertical  to  the 
surface  and  in  the  long  axis  of  the  convolutions,  and  with  due 
regard  to  the  blood  supply.  Incisions  should  be  clean  cut,  with 
Horsley's  flexible  knife.  An  endeavor  should  be  made  to  leave 
some  portion  of  each  motor  center;  but  if  malignant  growth  is  to 
be  excised  it  must  all  be  removed,  extending  the  incision  beyond 
its  boundaries  in  the  white  fibers,  where  recurrence  is  most  apt  to 
take  place.  A  cyst  should  be  curetted  and  drained  or  preferably 
packed.   An  abscess  must  be  cleared  out. 

The  hemorrhage  is  sometimes  a  troublesome  thing  to  man- 
age. A  diploic  vein  may  be  plugged  with  catgut  or  a  bit  of  bone  or 
decalcified  bone  or  antiseptic  wax,  as  suggested  by  Horsley;  or 
its  walls  crushed  in  with  a  blunt  instrument  or  by  forceps.  If  dural 
vessels  lie  in  the  way  and  must  be  cut,  they  may  be  ligated  either 
after  or  preferably  before  division  by  passing  beneath  them  a  round 
needle  threaded  with  fine  catgut.  Wounds  of  sinuses  may  be  plugged 
with  catgut  or  compressed  with  gauze  for  a  few  days.  The  pia, 
and  especially  its  vessels,  should  be  wounded  as  little  as  possible. 
Its  vessels  should  be  ligated  before  division  and  the  flaps  carefully 
put  aside,  to  be  replaced  when  closing.  Nancrede  alludes  to  that 
common  difficulty  of  having  the  vessels  of  the  pia  cut  through  in 
the  tying  of  the  ligature,  and  like  many  operators  finds  the  small 
old-fashioned  serrefines  very  handy.  If  bleeding  recurs  on  removal 
of  the  serrefines  and  ligatures  repeatedly  cut  oflF  the  ends  of  the 
vessels,  he  re-applies  the  serrefines  with  threads  attached  to  them  to 
facilitate  removal  after  a  few  days.  This  also  saves  time,  a  very 
desirable  thing  in  operating  upon  children.  The  brain  cortex  itself 
is  not  so  very  vascular,  at  least  few  vessels  are  likely  to  spurt. 
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gauze  sponge  will  probably  control  the  oozing ;  but 
|ie  gut  ligatures  should  be  applied.    Park  favors  the 
cent,  solution  of  antip\  rine  sprayed  upon  the  brain 
Dfainagc  is  generally  necessary  after  brain  in- 
Irations.    If  it  is  a  pus  case  nothing  but  a  tube  is 
It  possibly  a  cigarette  drain  of  rolled  rubber  tissue, 
lis  clean  and  only  serum  or  oozing  blood  are  to  be 
Ithe  cigarette  or  a  bundle  of  catgut  serves  for  a 
jde  and  many  other  surgeons  insist  on  draining  a  bul- 
lially  If  it  has  been  probed.   If  a  tumor  or  a  portion 
Icn  removed  so  that  a  cavity  exists,  it  is  usually  well 
]  gauze.   Drainage  should  also  be  supplied,  for  gauze 
But  it  will  stop  oozing  and  may  help  to  prevent 
|aiKl  dangerous  condition,  edema  of  the  brain,  by 
usual  tension  upon  the  veins, 
is  required  flaps  may  be  closed  with  secondary  or 
ires  which  can  be  untied  and  the  flaps  partly  re- 
equent  dressings.   Park  uses  5  per  cent,  ointment  of 
|n  tampons  between  the  wound  edges,  so  that  they 
re  and  then  bleed  at  subsequent  dressings.  The 
case  may  allow  of  closing  the  wound  at  once,  an<l 
lay  be  secured.  The  buttons  of  bone  or  other  pieces 
J  formerly  replaced  in  closing.    But  when  detached 
|>  and  membrane  they  are  apt  to  lose  their  vitality, 
iving  kept  such  portions  of  bone  immersed  in  anti- 
I  tiil'  tfie  end  of  the  operation)  to  break  them  into 
coarse  sawdust  and  fill  the  gap  with  them.  (Mc- 
wound  is  perfectly  aseptic,  a  plate  of  celluloid  or 
having  several  perforations  and  cut  to  proper  size. 
I  spaa  the  gap,  resting  upon  its  margins,  covered  with 
(arid  »Calp.  Such  a  plate  serves  to  prevent  protrusion 
L^nts  and  their  adhesion  in  the  scar.   A  plate  or  an 
flap  may  have  to  be  notched  to  allow  for  drainage 
|ickini2f.  The  dura  is  closed  with  fine  chromicized  cat- 
ii>n  of  the  dura  is  lacking,  the  vent  may  be  partly 
Jug  catgut  sutures  across.   The  scalp  wound  is  su- 
Iworni  gut  or  fine  silk.   External  dressings  of  anti- 
|t  gauze  should  be  ample  and  well  secured  in  place, 
roller  bandage  but  with  adhesive  strips  or  basting 
Istarch  bandage  may  be  employed.  The  head  may  be 
Tindbags.  The  child  should  be  carefully  watched  and 
I  physiological  rest,  in  a  quiet,  darkened  room.  The 
[id  be  kept  active.  Low  diet  only  is  allowed  for  the 
]  White  adult  patients  who  do  well  may  be  allowed  up 
days,  a  child  should  be  kept  quiet  for  three  weeks. 
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DEFORMITIES  AND  DISEASES  OF  THE  EAR  AND 
INTRACRANIAL  EXTENSION  OF  EAR  DISEASE 

Absence  or  Malformation  of  the  Auricle — Over-Develop- 
ment AND  Prominence  of  the  Auricle  (Macrotia) — Fis- 
tula IN  AuRis  Congenita — ^The  Meatus  Auditorius  Ex- 
ternus — ^Anatomy — Congenital  Occlusion  of  the  Meatus 
— Foreign  Bodies  in  the  Ear  Canal — Diffused  Inflamma- 
tion OF  THE  External  Meatus — Diphtheritic  Inflamma- 
tion OF  the  Ear — Injuries  of  the  Tympanic  Membr.\ne — 
Myringitis  (Inflammation  of  the  Tympanic  Membrane) 
— Inflammation  of  the  Middle  Ear  (Otitis  Media; 
Tympanitis) — Incision  of  the  Membrana  Tympani 
(Myringotomy) — Mastoiditis  : — Infective  Thrombosis  of 
THE  Lateral  Sinus — Intracranial  Extension  of  Ear  Dis- 
ease to  THE  Meninges  or  the  Brain.  (27) 

ABSENCE  OR  MALFORMATION  OF  THE  AURICLE 

The  auricle  may  be  congenitally  absent  or  rudimentary  or 
misshapen.  The  result  of  arrested  development  of  the  auricle  is 
called  microtia.  This  may  be  the  only  malformation  present  in  the 
hearing  apparatus,  but  there  are  usually  others,  to  be  mentioned 
shortly,  associated  with  it;  and  not  infrequently  the  ramus  of  the 
jaw  also  is  stunted,  as  seen  in  Figs.  134  and  135.  Malformation  of 
the  ear  has  been  considered  as  a  stigma  of  degeneration,  yet  ears 
far  from  the  normal  in  shape  or  position  are  found  upon  normal 
individuals. 

Treatment — If  the  external  ear  is  entirely  absent  or  is  microtic, 
an  artificial  pinna  may  be  attached.  The  crumpled  or  distorted  auri- 
cle may  sometimes,  but  very  seldom,  be  improved  by  plastic  operative 
work  planned  to  suit  the  special  case. 

OVER-DEVELOPMENT  AND  PROMINENCE  OF  THE  AURICLE 

(MACROTIA) 

The  ears  may  be  unduly  large :  and  in  addition  they  may  stand 
out  prominently  from  the  head.  This  is  sometimes  called  lop-ear. 
It  causes  conspicuous  deformity  and  great  annoyance  to  the  patient. 

Treat metU. — If  the  deformity  is  one  of  position  rather  than 
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Fig.  134* 
AND  MorxH, 


OHM  AT  10  N 

Side  view. 


OF   EAR.  JAW, 

Case  of  Dr. 


size  of  the  ear  and  the  pattent  an  infant  or  quite  a  voting  child, 
the  condition  may  be  improved  by  the  use  of  an  ear  truss,  singly 
or  in  pairs,  applied  with  a  spring  or  by  a  bandage  or  a  cap  of  thid 
netting.   If  entirely  too  large,  the  size  of  the  pinna  may  be  reduced 

by  excising  a  portion  of 
triangular  shape,  with  sides 
of  equal  length  wilh  the 
apex  toward  the  mealtis 
neatly  closing  the  gap  by 
suturing  the  cut  margins 
together. 

To  turn  the  ear  back- 
ward so  that  it  will  lie 
more  closely  to  the  head, 
an  ova]  portion  of  skin 
longest  vertically  may  be 
removed  from  ihe  ear  on 
its  posterior  surface,  a  ver- 
tical groove  cut  in  the  car* 
tilage  in  the  center  of  the 
denuded  portion,  the  ear 
folded  back  upon  itself,  and  cut  edges  of  skin  sutured  together  and 
the  raw  surfaces  maintained  in  apposition  until  union  takes  place. 
Or  a  portion,  the  half  of  an 
ellipse,  of  skin  and  its  under- 
lying cartilage  may  be  re- 
moved from  the  ear  poste- 
riorly, and  a  similar  area,  a 
half  ellipse,  denuded  of  in- 
tegument over  the  ma  tuii] 
process  and  the  pinna  sulurcrl 
back  in  proper  position  wiili 
relation  to  the  head. 

FISTULA  IN  AURIS 
CONGENITA 
This  is  an  opening  in  front 
of  or  just  below  the  tragus 
which  leads  into  a  blind  canal, 
filled  with  sebaceous  material 
and  sometimes  pus.  If  the 
secretion  accumulates  it  may 
become  hardened.  The  canal  may  sometimes  be  obliterated  by 
swabbing  it  out  with  a  caustic  to  excite  inflammation  and  adhesion 
of  its  waits ;  but  a  better  niethod  is  to  dissect  out  its  epitlieUal  liniog 
and  bring  the  w^alls  together  to  heal  by  first  intecitiOQ. 


Fic.  13s  Same  ii^  Fig*  134.  Front 
view.  Malformation  of  ear,  jaw  and 
mouth.    Case  of  Dr.  J.  M.  Moore. 
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COMMON  AFFECTIONS  OF  THE  EXTERNAL  EAR 

Common  affections  of  the  external  ear  are  eczema,  which 
most  frequently  attacks  the  crease  between  the  ear  and  the  head, 
resembling"  eczema  intertrigo;  chilblains  upon  the  outer  and  upper 
edge  of  the  ear ;  and  lupus  or  other  form  of  skin  tuberculosis  often 
upon  the  lobule.  Herpes  and  sunburn  should  be  mentioned.  Nevus, 
fibroma,  papilloma  or  sarcoma  or  keloid  may  be  found  upon  the 
auricle.  Traumatic  hematoma  may  occur.  These  present  nothing 
peculiar  in  childhood  and  are  treated  as  the  same  affections  would 
be  upon  any  other  part  of  the  body. 

THE  MEATUS  AUDITORIUS  EXTERNUS 

Anatomy. — It  is  usual  to  consider  that  the  external  auditory 
canal  in  the  adult  is  two-thirds  osseous,  and  in  one-third  of  its  length, 
cartilaginous.  In  the  new-born  infant  the  proportions  are  very 
different,  for  only  the  roof  of  the  inner  third,  which  is  formed  from 
the  squamous  part  of  the  temporal  bone,  with  the  annulus  tym- 
panicus,  are  osseous.  From  the  annulus  the  fibrous  membrane  con- 
taining several  pieces  of  cartilage  extends  outward,  forming  the  re- 
mainder of  the  floor  of  the  meatus,  which  later,  when  ossified,  will 
become  the  tympanic  plate.  The  external  auditory  meatus  is  as  long 
as.  or  even  longer  than,  that  of  the  adult,  in  proportion.  (Syming- 
ton.) Doubtless  the  impression  of  its  being  short  was  taken  from 
examination  of  the  skull  alone,  the  membranous  portion  being  absent. 
Ballantyne  found  that  the  upper  wall  of  the  meatus  measured  19 
mms.  in  length,  and  the  floor.  21  mms.,  the  difference  being  due 
to  the  oblique  position  of  the  membrani  tympani.  In  infants  the 
external  canal  is  inclined  downward  as  it  passes  inward  to  the 
tympanic  membrane,  which  causes  it  to  be  placed  quite  obliquely 
with  relation  to  the  tympanum  as  compared  with  the  adult.  This 
has  given  the  impression  that  the  tympanum  in  the  infant  and 
young  child  is  placed  almost,  if  not  quite,  horizontally,  which  is 
not  the  case.  It  is  true  that  it  is  quite  oblique,  and  especially  so 
with  reference  to  the  downward  sloping  meatus,  but  llallantyne 
found  it  at  an  angle  of  12  degrees  with  the  floor  of  the  meatus  and 
of  33  degrees  with  the  horizon.  The  normal  angle  with  the  mcatal 
floor  in  the  adult  is  said  to  be  45  degrees.  This  position  of  the 
canal,  like  its  cartilaginous  condition  and  other  peculiarities  of  the 
infant,  changes  only  gradually  through  infancy  and  childhood  and 
will  be  found  in  any  stage  of  development  between  the  infantile 
and  the  adult  types.  The  inner  end  of  the  meatus — that  is,  its 
sinus,  in  proximity  to  the  tympanum — is  a  little  larger  than  the 
rest  of  the  canal.   The  narrowest  portion  of  the  canal  is  about  the 
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ii  ii}  and  the  cartilaginous  portions,  at  the  junction 
[id  nijddle  thirds,  or  toward  the  middle  of  the  canal. 
\\t  Occlusion  of  the  Meatus. — The  external  oritice 
cniial  may  be  closed  by  a  septum,  or  in  other  cases 
[no  auditory  canal.  This  deformity  may  exist  either 
[t  any  other  abnormal  development  of  the  external,  or 

idle  or  internal  ear.  But  the  internal  malformation 
[more  marked  and  serious  than  that  which  appears 

— Cases  of  this  kind  cause  parents  great  anxiety, 
impatience,  but  nothing^  remedial  should  be  at- 
the  child  is  old  enough  to  have  the  hearing  tested, 
fork  and  other  tests  the  condition  of  the  internal 
ht-  ni  ing  can  be  ascertained.    Earlier  interference  is 

I  in  case  a  septum  closes  the  canal,  in  which  cerumen, 
umation,  pus,  accumulates  and  must  be  released 

the  septum.  If  nothing  of  this  kind  occurs,  an 
>  sec  lion  may  be  carefully  made  in  the  direction  of 
[tlie  canal  may  be  searched  for  by  a  dissection  behind 
]wb$U  found,  .explored  with  a  bent  probe.  If  its 
pe  irfthin  reach  the  meatus  may  be  opened,  but  it  is 
line  such  a  canal  with  integument  if  it  is  necessarv 
Iny  depth.  In  case  of  absence  of  auricle  and  canal. 
Jcessary  nor  possible  to  do  anything  operative  for  iis 
(rtificial  ears  could  be  worn  if  desired  for  the  sake 
They  would  be  held  in  place  by  a  spring  passing 

I I  [lie  head  and  hidden  by  the  hair. 

puJJiES  IN  TiiK  Vm<  Canal. — A  foreign  body  in  the 
I  common  in  children  as  to  deserve  more  than  mention 
The  body  may  be  inanimate  or  animate,  and  con- 
k  of  such  size  and  shaj)e  that  it  can  be  introduced  or 
Ihe  canal.    Heads,  buttons,  peas,  beans,  pebbles,  and 
|e  usual.    Insects  are  not  so  common,  though  some- 
Small  beetles,  bedbugs,  fleas,  larvae,  maggots,  or 
he  discovered  in  the  ear  canal.    One  occasionally 
onion  which  had  been  heated  and  introduced  by 
5|E^  earache,  as  is  a  common  practice  in  parts  of 
1911^  immigrants  of  that  class  here.  Accumulations 
:  not  so  conmion  as  in  adults. 

jf,^ — If  there  is  much  purulent  discharge  this  must 
lipcd  out  with  a  cot  ton- wrapped  probe  or  applicator 
iuL  In  many  cases,  especially  if  there  is  inflamma- 
letic  will  be  necessary  for  satisfactory  examination 
A  head-mirror  and  ear  specula  are  needed.  The 
hoval  will  depend  on  the  shape  and  substance  of  the 
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foreign  body.  Live  insects  arc  usually  readily  killed  with  a  few 
drops  of  olive  oil  or  castor  oil,  after  which  they  can  be  syringed 
out.  Maggots  are  best  attacked  with  chloroform  vapor.  Peas, 
beans,  paper  wads  or  any  substance  likely  to  swell  by  absorption 
of  moisture  should  not  be  treated  by  syringing.  Some  objects  can 
be  readily  seized  with  small  forceps.  Others  are  better  managed 
by  passing  around  them  a  loop  of  small,  strong  wire.  A  blunt 
hook,  not  too  much  curved,  is  one  of  the  most  convenient  instru- 
ments that  can  be  used  in  many  cases.  The  hook  is  slipped  over  or 
around  the  foreign  body,  which  is  gradually  pulled  out.  Beads 
and  impervious  bodies  may  often  be  forced  out  by  directing  a  cur- 
rent of  water  from  a  syringe  over  and  behind  them.  Dried  ear 
wax  is  best  removed  in  the  same  manner,  after  making  a  small 
opening  between  the  accumulation  and  the  upper  wall  of  the  canal, 
by  which  the  water  may  get  behind.  For  bodies  of  such  shape  and 
substance  as  cannot  be  seized  or  surrounded,  a  camel's-hair  brush, 
dipped  in  glue,  may  be  used.  The  brush  is  spread  in  contact  with 
the  object  and  left  there  till  the  glue  hardens,  when  they  may  both 
be  withdrawn. 

Diffused  Inflammation  of  the  External  Meatus. — ^This 
inflammation  may  arise  in  traumatism,  such  as  a  blow,  or  the  pres- 
ence of  a  foreign  body  or  efforts  at  its  removal,  by  the  use  of  irritat- 
ing medicaments,  by  excoriation  of  the  skin  lining  the  meatus,  by 
infection  either  with  or  without  a  wound.  Infection  may  be  intro- 
duced from  outside  or  by  way  of  the  middle  car. 

Symptoms, — The  symptoms  are  those  of  inflammation,  con- 
fined mostly  to  the  lining  of  the  bony  portion  of  the  canal.  Pain 
is  present  and  is  aggravated  by  movements  of  the  jaw.  There  may 
be  tinnitus  or  impairment  of  hearing,  or  dizziness.  Aiter  a  few 
days  the  inflamed  skin  exudes  a  tenacious  scro-ceruminous  material. 
Sometimes  the  skin  itself  exfoliates.  The  disease  runs  its  course  in 
three  or  four  days,  and  usually  results  in  recovery.  In  rare  cases 
the  inflammation  may  cause  ulceration,  or  may  penetrate  to  the 
periosteum  and  be  greatly  prolonged,  and  possibly  result  in  partial 
stenosis  from  cicatricial  contraction  or  hyperostosis. 

Treatment, — The  discharges  should  be  carefully  removed  from 
the  canal  by  absorbent  cotton,  wound  upon  an  applicator.  The 
canal  should  be  disinfected  with  hydrogen  peroxide,  ai)plied  with  a 
cotton  swab.  A  few  drops  of  a  solution  composed  of  glycerine,  75 
per  cent. ;  water,  20  per  cent.,  and  carbolic  acid,  5  per  cent.,  should 
be  instilled  into  the  ear  three  or  four  times  a  day.  A  pledget  of 
cotton  closes  the  canal.  Leeches  in  front  of  or  below  or  behind  the 
ear  are  advised  and  are  useful,  although  not  very  often  used  in  chil- 
dren. Dry  heat  or  cold,  usually  cold,  are  used,  and  usually  the  one 
most  grateful  to  the  patient  is  the  most  beneficial. 
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IBKITIC  INFLAMMATION  OF  THE  EAR 

I  atid  pseudo-diphtheria  may  attack  the  ear  either  by 
jthe  outside  or  by  way  of  the  middle  ear.  For  the 
lof  this  disease  and  the  treatment  see  Section  on 


imB  OF  THE  TYMPANIC  MEMBRANE 

lie  membrane  may  be  injured  by  accidentally  thrust- 
object,  such  as  a  pencil  or  wire,  into  the  canal ;  or 

|rentovc  ear  wax  or  a  foreign  body  with  a  hairpin, 
tlipick  or  the  like:  or  by  accidental  scalding  with 
uUi  rizing  by  liniments  or  other  drops  injudiciously 

araolie;  or  by  sneezing;  or  violent  efforts  at  inflat- 

r  by  a  kiss  upon  the  ear;  by  a  box  upon  the  ear 
r  a  book ;  by  concussion  produced  by  an  explosion ; 

\{hc  bony  canal,  etc. 

and  Diagjiosis. — Pain  may  be  present  at  the  time  of 
ay  not  be  complained  of  until  inflammation  sets  in. 
ten  frjlows  the  injury.    Tinnitus  is  usual,  and  loud 
|:ird  subsiding.    There  is  usually  deafness  in  some 
the  contrary,  in  rare  instances  the  hearing  becomes 
Shock,  nausea,  giddiness,  and  loss  of  equilibrium, 
|ilsi0fis  occur  when  the  labyrinth  is  injured, 
n  mny  reveal  rupture  of  the  membrane,  which  is 
^c^ltc^l  in  the  posterior-inferior  quadrant.   The  opcn- 
ikc  or  ragged  or  a  round  perforation.    The  whole 
be  ecchymotic.    If  there  is  fracture  through  the 
of  the  temporal  bone  or  the  wound  opens  the 
ro-sphial  tluid  will  escape. 
In  ordinary  cases  of  rupture  of  the  membrane  the 
l].   If  the  ossicles,  also,  are  injured,  permanent  im- 
hearing  may  result.   Injury  severe  enough  to  cause 
rebro-spinal  fluid  is  very  serious.    If  suppuration 
nosis  is  very  grave.    If  the  labyrinth  is  injured  it 
if  weeks  to  determine  the  result  to  the  hearing.  In 
Ik'  nausea  and  giddiness  may  persist. 

">ually  there  is  little  to  be  done  locally  except 
Lii.n  by  wiping  the  ear  out  carefully,  and  plugging 
\  ihy  >terile  cotton  to  prevent  the  entrance  of  germs, 
f  inflanmiation  ensue,  leeching  is  in  order,  and  the 
of  fppatment  prescribed  for  diffused  inflammation 
mtabis. 
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MYRINGITIS,  INFLAMMATION  OF  THE  TYMPANIC  MEM- 

BRANE 

This  may  be  due  to  any  of  the  causes  enumerated  as  likely  to 
injure  the  membrane  itself,  or  the  inflammation  may  extend  to  the 
membrane  from  an  inflamed  meatus  or  tympanic  cavity. 

Symptoms  and  Diagnosis. — ^The  most  marked  symptom  is  pain, 
but  tinnitus  and  some  deafness  are  usually  present  when  swelling 
occurs.  Deafness  is  only  slight,  unless  the  middle  ear  is  involved, 
when  it  is  greater.  Slight  fever  may  be  present.  On  ocular  exam- 
ination the  membrane  is  found  to  be  congested,  which  gives  it  a 
reddened  or  yellowish-red  color.  The  part  worst  affected  is  along 
the  handle  of  the  malleus  and  upper  half  of  the  membrane.  Swell- 
ing and  infiltration  of  the  membrane  extending  on  to  the  wall  of 
the  canal  may  render  their  line  of  junction  indistinguishable.  Small 
blisters,  or  blebs,  may  sometimes  be  seen  upon  the  membrane,  due 
to  exudation  of  serum  between  the  epidermic  and  the  fibrous  layers 
of  the  drum-head.  The  contents  of  these  blebs  may  become  puru- 
lent, or,  more  rarely,  bloody.  When  myringitis  accompanies  otitis 
media,  the  mucous  and  fibrous  layers  are  most  affected.  With 
otitis  media  there  is  more  marked  bulging  of  the  membrane  into 
the  external  canal. 

Prognosis. — The  prognosis  depends  upon  the  amount  of  altera- 
tion, destructive  or  degenerative,  that  takes  place  in  the  membrane. 
The  acute  may  merge  into  a  chronic  condition.  If  associated  with 
otitis  media,  with  perforation,  or  if  the  patient  is  of  the  strumous 
type  or  has  had  repeated  attacks,  the  prognosis  is  more  serious. 

Treatment, — Usually  a  purgative  is  indicated,  and  later,  salicy- 
lates, or  iodides,  syrup  of  the  iodide  of  iron  and  tonics.  Dry  heat, 
and,  in  obstinate  cases,  hot  irrigation  are  useful.  Some  advise 
cocaine  solution  for  the  pain,  but  its  action  is  uncertain,  especially 
in  children.  The  2  to  5  per  cent,  solution  of  carbolic  acid  in 
glycerine  is  more  certain  and  safer.  The  blisters  which  appear  upon 
the  tympanic  membrane  should  be  pricked.  If  there  is  purplish 
swelling  the  outer  layer  of  the  drum  membrane  should  be  incised 
or  scarified.  If  pus  is  present,  care  should  be  taken  not  to  perfo- 
rate the  inner  layer,  lest  infection  be  introduced  into  the  middle 
ear.  If  the  Eustachian  canal  is  closed  it  should  be  inflated  to  equal- 
ize the  air  pressure.  The  ear  should  be  irrigated  with  a  warm  solu- 
tion of  boracic  acid,  dried  and  closed  with  dry  cotton. 

INFLAMMATION  OF  THE  MIDDLE  EAR    (OTITIS  MEDIA; 

TYMPANITIS) 

The  tympanic  cavity  of  the  infant  differs  from  that  of  the  adult 
in  the  comparatively  open  condition  of  the  petrosquamosal  suture. 
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cavil y  IS  formed  by  the  meeting  of  the  squamous 
I>eiruii^  portion  of  the  temporal  bone,  a  shelving 
p;irs  poirosa  superiorly  overlapping  the  pars  squa- 
But  the  suture  which  joins  them  is  unossified; 
through  it  a  process  of  connective  tissue  from  the 
\h  connects  with  the  mucoperiosteal  lining  of  the 
and  contains  blood-vessels  and  lymphatics.  This 
lington  long  ago  pointed  out,  increases  the  liability 
[Ion  of  inflammation  from  the  tympanic  cavity  to 
>f  the  brain. 

of  thii  middle  ear  is  extremely  common  in  infants 
often  leads  to  consequences  serious  not  only  to 
to  the  life,  and  it  frequently  requires  surgical 
hitr  present  purpose  it  is  not  necessary  to  discuss 
I  rctTiK'd  classification,  for,  from  the  standpoint  of 
-ur^^^cry,  all  the  inflammations  of  the  middle  ear 
d  under  two  groups:  non-suppurative,  or  catarrhal 
d  sn]>pdrative  inflammations. 
lairlKil  inflammation  does  not  deny  the  presence 
►rj^iinii?ms.  In  fact,  the  pneumococcus,  the  staph- 
is  are  often  found  in  the  exudate,  resulting 
live  inflammation.    In  such  cases  either  the  or- 
^  c  or  the  system  of  the  patient  is  resistant.  Again, 
[live  otitis  occur  in  which  no  micro-organisms  can 
I  differences  between  the  two  groups  of  cases  are 
than  in  kind.   The  catarrhal  may  readily  merge 
led  by  the  suppurative  form  of  the  disease. 
1  look  upon  all  cases  of  inflammation  of  the  middle 
MtLiion  by  micro-organisms;  although  it  is  true 
an  underlying  or  predisposing  dyscrasia.  The 
iloubtedly  rheumatic  or  strumous,  or  undeniably 
.rculous.    Any  disease  of  the  Eustachian  tubes 
Willi  I  lie  equilibrium  of  the  air-pressure  inside  of 
[Mii]»;iimm  predisposes  to  otitis.   With  occlusion 
►tiuii  oi  the  oxygen  of  the  imprisoned  air  reduces 
diminished  intra-aural  pressure  leads  to  engorge- 
i\-  and  lymph-vessels.    The  occlusion  also  causes 
secretions.    In  the  larger  number  of  cases  the 
itis  is  associated  with  rhinitis,  naso-pharyngitis 
of  the  Eustachian  tubes,  adenoid  growths,  en- 
hypertfophied  turbinates,  especially  the  middle 
[and  deflections  of  the  septum,  and  may  thus  be 
lary  to  a  pre-existing  disease.   A  primary  attack, 
econdary  symptoms,  is  usually  attributed  to  taking 
liing  or  sea  bathing,  cold  wind  or  the  like,  and 
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there  may  be  a  clear  history  of  exposure.  In  rarer  instances  it 
may  originate  in  traumatism,  such  as  a  box  on  the  ear,  or  acci- 
dental puncture  of  the  ear-drum,  violent  sneezing  from  rhinitis, 
or  the  passage  of  vomited  matters,  or  even  worms  into  the  middle 
ear  through  the  Eustachian  tube.  If  there  be  added  to  any  of  these 
causes  active  infective  agents  or  a  low  state  of  the  vital  resistance, 
suppurative  inflammation  will  result,  either  by  transmission  of 
infective  material  along  the  lumen  of  the  Eustachian  tube,  or  by 
way  of  the  blood,  or  through  the  external  ear,  or,  more  commonly,  it 
is  thought,  through  lymphatic  channels  connecting  the  naso-pharynx 
and  middle  ear.  The  germs  most  apt  to  act  as  etiological  factors  in 
suppurative  otitis  are  the  pneumococcus,  the  streptococcus  pyogenes, 
the  staphylococcus  pyogenes  albus  and  aureus,  the  bacillus  pneu- 
moniae of  Friedlander,  the  germs  of  scarlatina,  measles,  influenza; 
or,  less  frequently,  the  diphtheria  bacillus,  the  tubercle  bacillus,  the 
colon  bacillus,  the  bacillus  pyogenes  fetidus,  or  even  the  gonococcus. 

In  acute  catarrhal  otitis  media  of  the  membrane  lining  the  tym- 
panic cavity  is  swollen  by  congestion  of  the  blood-vessels  and  fill- 
ing of  the  intercellular  spaces  with  serum.  The  goblet  cells  of  the 
mucosa  undergo  rapid  mucoid  degeneration,  and  these,  with  serum, 
are  poured  out  in  greater  or  less  quantity,  forming  the  character- 
istic mucous  exudate.  The  surface  of  the  mucous  membrane  thus 
becomes  partially  denuded  of  its  epithelium.  The  process  does  not 
lead  to  any  great  destructive  changes,  although  in  rare  instances 
the  drum-head  may  be  perforated.  The  morbid  process  runs  its 
course  in  a  few  days.  The  mucous  membrane  is  soon  restored  to 
its  usual  condition,  excepting  that  it  is  more  susceptible  than  before 
to  inflammation,  which  may  recur  or  become  chronic. 

In  the  presence  of  active  infection  there  is  proliferation  of 
leucocytes,  abscess  formation,  with  perforation,  or  perhaps  de- 
struction of  the  drum-head,  exfoliation  of  one  or  more  of  the  ossi- 
cles; or  it  may  be  with  mastoiditis,  bone  necrosis,  thrombosis  or 
phlebitis  of  the  adjacent  sinuses,  lepto-  or  pachymeningitis,  cerebral 
abscess,  facial  paralysis,  disease  of  the  internal  car  with  labyrinthine 
deafness,  or  extension  to  the  temporo-maxillary  joint,  causing 
ankylosis. 

Symptoms  and  Diagnosis. — It  may  be  impossible  to  differ- 
entiate between  acute  non-suppurative  and  acute  suppurative  otitis 
media.  In  infants  the  symptoms  may  be  very  obscure,  there  being 
nothing  objective  but  fever  and  no  diagnosis  made  unless  the  ear 
drum-heads  be  examined,  until  rupture  occurs,  with  discharge  of 
mucus  or  mucopus,  followed  by  fall  in  the  temperature.  But 
there  is  usually  evidence  of  pain,  such  as  more  or  less  continuous 
crying,  wakefulness  and  restlessness,  and  sometimes  rolling  the 
head  or  beating  the  head  with  the  hands  or  pulling  at  the  ears. 
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tlicrc  is  fever,  great  restlessness,  more  rarely 
Isions,  while  pain,  deafness  or  noises  in  the  ears 
iplained  of.  Occasional  symptoms  are  cough  not 
cd  for,  and  vomiting.  Examination  may  reveal 
ssure  over  the  tragus,  and  sometimes  over  the 
tyloid  processes;  but  pain  or  tenderness  over 
>\v  the  ear  or  in  the  post-auricular  lymphatics  does 

Hcate  suppuration  of  the  antrum  and  mastoid 
num  may  appear  reddened  or  lusterless,  or,  after 
lapsed^  it  may  bulge  noticeably  with  the  accumu- 
ts  behind  it.    Bulging  of  the  ear-drum  may  also 

ii^e  behind  it,  as  might  occur  from  traumatism, 
|al  menitigitis,  or  in  hemophilia,  scorbutus,  Hodg- 
iiicioiis  anemia,  or  purpura  hemorrhagica.  But 
|ar  more  uncommon  than  otitis  media,  and  usually 
b}^  a  characteristic  train  of  symptoms.  Either 
may  be  involved  in  the  otitis,  simultaneously  or 
inrelieVtd  in  a  few  hours  to  a  few  days,  depend- 
ce  of  the  inflammation,  rupture  of  the  tympanic 
cur,  with  subsidence  of  the  symptoms.  The  open- 
ic  membrane  is  usually  round  or  oval  or  elliptical, 
ently  located  in  the  posterior-inferior  quadrant, 
tion  of  fever  and  nervous  symptoms  after  the 
nc  has  ruptured,  or  been  opened  and  discharged, 
1  sufficient  drainage,  or  possibly  of  farther  exten- 
|n  nation. 

liscliarc^e  usually  indicates  implication  of  the  ossi- 
alls.  Continued  or  irregular  fever,  with  tender- 
loin I.  indicates  probable  extension  into  the  mastoid 
Long  continuation  of  a  profuse  discharge  indi- 
chronic  nature.  The  intracranial  complications 
K  L  rilnrrhal  cases  of  otitis,  but  in  the  suppurative; 
ilv  in  the  suppurative  cases  which  have  become 
liould  always  be  thought  of  in  the  diagnosis  of 
lire  Qripin,  or  in  acute  exacerbations  during  any 
infections  or  exanthemata  with  which  it  is  so 
ted,  not  forgetting  the  intestinal  infections.  Scar- 
ries are  the  most  frequently  of  all  associated  with 
rsmes  chronic  and  leads  to  serious  intracranial 
z  suppurative  otitis  media  without  pain  should  be 
amm^  for  tuberculosis,  which  is  probably  at  the 


ic 


account  of  the  many  possible  complications 
pro^piosis  is  somewhat  uncertain.   Yet  the  great 
recdftr,  and  this  without  even  any  permanent 
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impairment  of  hearing;  or  there  may  be  impairment  of  hearing 
from  ankylosis  of  the  ossicles  or  adhesions  between  the  ossicles  or 
between  the  drum-head  and  the  walls  of  the  cavum  tympani,  and  a 
liability  to  a  repetition  of  the  attack.  Or  the  case  may  lead  to  one 
or  more  of  the  complications  before  mentioned,  or  it  may  assume 
a  chronic  form,  with  masses  of  granulation  tissue,  and  sometimes 
polypi  growing  upon  the  walls  of  the  tympanic  cavity,  and  a  per- 
sistent vile-smelling  discharge.  If  the  discharge  contains  only  mu- 
cus the  prognosis  is  much  better  than  if  it  contains  pus.  Lessening 
of  discharge,  with  improvement  of  the  hearing  and  absence  of 
fever,  indicates  favorable  progress.  A  streptococcus  infection  or 
a  mixed  infection  occurring /during  or  following  one  of  the  spe- 
cific fevers  is  apt  to  be  more  obstinate. 

Treatment. — Prophylactic  treatment  should  always  be  em- 
ployed. It  consists  of  careful  treatment  of  nose  and  throat  in  all 
anginas  and  infectious  diseases  apt  to  be  followed  by  otitis.  At  the 
outset  of  the  disease,  general  and  local  depletion  are  useful — the 
former  attained  by  purgation  and  the  latter  by  warm  baths— espe- 
cially to  the  lower  extremities,  and  by  warmth  externally  over  the 
ear.  Leeches  applied  near  the  tragus  or  beneath  the  auricle,  or 
perhaps  best  of  all,  over  the  mastoid  antrum  or  at  the  tip  of  the 
mastoid  process,  are  useful  in  sthenic  children,  although  at  present 
they  are  little  employed.  An  effort  should  be  made  to  restore  the 
normal  intratympanic  air  pressure  by  Politzerization  or  Eustachian 
catheterization  or  suction  with  the  Siegel  otoscope.  As  a  preliminary 
step  the  naso-pharynx  should  be  carefully  cleansed,  and  any  inflam- 
matory or  obstructive  condition  located  there  should  be  treated. 
Pain  may  be  relieved  by  heat,  either  dry  or  moist.  Dry  heat  is 
most  recommended  in  the  beginning  of  the  attack.  It  is  applied  by 
a  bag  or  coil  of  hot  water,  or  a  bag  of  hot  salt,  sand  or  hops,  or 
an  electric  heater  or  a  Japanese  hot  box.  Moist  heat  may  be  used 
by  filling  the  external  canal  with  warm  sterile  water  while  the 
patient  lies  on  the  opposite  side,  and  then  applying  a  hot  water 
bag  over  the  ear  to  keep  the  column  of  water  in  the  canal  hot. 
But  the  best  means  of  using  heat,  if  the  pain  and  inflammation 
persist,  is  by  a  fountain  syringe  and  a  solution  of  boric  acid,  or 
of  mercuric  bichloride,  I  to  5000.  The  water,  as  hot  as  can  be 
borne  and  under  very  little  pressure,  should  flow  into  and  out  of 
the  ear  canal  for  five  to  fifteen  minutes  at  a  time.  This  may  be 
,  repeated  every  few  hours,  or  if  the  pain  returns.  After  each  irri- 
gation the  canal  should  be  dried  with  absorbent  cotton  wound  upon 
an  applicator,  and  then  lightly  stopped  with  a  pledget  of  cotton 
to  keep  out  infective  organisms.  The  domestic  use  of  oils,  lotions, 
etc.,  in  the  ear,  and  of  poultices  and  other  household  applications 
upon  the  outside  is  usually  either  useless  or  injurious.    A  few 
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drops  of  a  2  to  5  per  cent,  solution  of  carbolic  acid  in  glycerine, 
diluted  one-fifth  with  water,  should  be  instilled  into  the  ear  sev- 
eral times  a  day.  This  has  an  excellent  effect  as  an  antiseptic  and 
analgesic.  It  also  moistens  the  inflamed  tympanum,  which  is  very 
soothing,  and  it  relieves  the  engorgement  of  the  tissues  by  promot- 
ing exudation.  It  may  be  necessary,  also,  to  administer  codeine  or 
other  opiate  if  the  pain  is  too  severe. 

INCISION  OF  THE  MEMBRANA  TYMPANI  (MYRINGOTOMY) 

If  the  inflammation  does  not  subside  under  this  treatment,  or 
the  collection  of  exudate  in  the  tympanic  cavity  is  excessive,  it  is 
advisable  to  incise  the  drum-head.  The  drum-heads  should  always 
be  examined  with  a  good  light,  head  mirror  and  ear  speculum.  If 
there  is  bulging  of  the  membrane,  showing  pressure  from  within, 
an  incision  should  be  made.  In  fact,  it  is  not  always  well  to  wait 
for  bulging  of  the  membrane,  but  if  it  is  excessively  inflamed,  as 
indicated  by  its  red  color,  swelling  and  loss  of  luster,  it  is  treated 

as  one  would  a  cellulitis  with  excessive 
tension  elsewhere;  namely,  by  incision. 
Paracentesis — that  is,  a  mere  puncture — 
is  no  longer  in  favor.  It  does  not  afford 
adequate  drainage  to  the  cavity,  nor  re- 
lieve the  tension  of  the  membrane  itself. 
Incision,  while  apparently  more  radical, 
is   really   conservative   treatment.  The 

Fig.  156.   Line  of  in-    jl^^^^^^  ^^""^  ^^.^^^'>''  ^^^>^ 

cisioN  OF  THE  MEMBRANA  httlc  scar  aud  no  impairment  of  function 
TYMPANI  FOR  THE  EVAcu-  as  a  rcsult  of  the  incision.  There  is  far 
PRODuc?! '''''''^''''^^^^^  ^^ss  danger  of  making  an  unnecessary 
or  premature  incision  than  there  is  of 
postponing  until  greater  damage  is  done.  Special  instruments,  or 
myringotomes,  are  made  for  this  little  operation,  but  a  fine  tenotome 
with  a  long,  slender  shank,  or  a  narrow  bistoury  will  answer  the 
purpose.  A  general  anesthetic  is  usually  necessary  with  children. 
A  good  light  upon  the  drum-head  should  be  obtained,  and  the 
child's  head  steadied  by  an  assistant.  A  semi-circular  incision  is 
made  in  the  two  posterior  quadrants.  Beginning  about  half  way 
between  the  tip  of  the  handle  of  the  malleus  and  the  inferior  mar- 
gin of  the  drum-head,  the  incision  curves  backward  and  upward 
and  passes  about  half  way  between  the  tip  and  the  posterior  margin, 
and  thence  more  directly  upward  toward  the  margin,  as  shown 
by  the  black  line  in  Fig.  136.  Some  surgeons  carry  the  incision 
through  the  superior  margin  of  the  membrana  tympani  and  into 
the  wall  of  the  meatus,  as  shown  in  the  dotted  line.  The  point  of 
the  knife  should  not  be  thrust  deeper  than  necessary  to  penetrate 
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the  drum-head,  lest  the  wall  of  the  tympanic  cavity,  which  is  not 
far  behind  it,  be  injured.  If  there  is  bulging  confined  to  Shrapnel's 
membrane,  the  upper  posterior  quadrant,  it  indicates  suppuration 
in  the  attic  and  the  incision  is  best  made  where  it  bulges  most 
After  incision,  irrigation  with  warm  boric  acid  solution  or  mer- 
curic bichloride,  i  to  jooo,  cleanses  the  ear.  If  the  discharge  is 
very  tenacious  a  solution  of  sodium  bicarbonate  or  other  sterile 
alkaline  solution  hastens  the  flow.  Irrigation  may  be  practical 
once  or  several  times  a  day,  according  to  the  amount  of  the  dis- 
charge, but  enough  to  keep  the  ear  thoroughly  cleansed.  But  when 
thorough  cleaning  can  be  secured  by  dry  mopping  with  pledgets 
of  absorbent  cotton,  this  method  is  preferable,  especially  when 
the  discharge  shows  a  tendency  to  diminish.  It  is  possible  to 
perpetuate  a  discharge  by  injudicious  syringing.  After  each  irri- 
gation the  canal  should  be  carefully  dried  with  pledgets  of  cotton 
on  an  applicator,  and,  if  there  is  no  tenderness,  finely-powdered 
boracic  acid  should  be  dusted  in  and  the  meatus  lightly  pluggred 
with  cotton. 

After  the  tenderness,  pain,  and  acute  inflammatory  symptoms 
have  subsided,  Eustachian  inflation  should  be  used.  Some  sur- 
geons now  prefer  suction  by  the  Siegle  otoscope  as  better  and 
safer.  The  Eustachian  tube  would  be  very  easily  catheterized  in 
a  child  but  for  the  patient's  fear  and  restlessness. 

If  the  discharge  persists  for  more  than  two  or  three  weeks 
the  car  may  be  mopped  with  a  2^  per  cent,  solution  of  carbolic 
acid,  or  a  10  per  cent,  solution  of  argyrol,  or  a  25  per  cent,  solution 
of  hydrogen  peroxide  in  water,  and  then  carefully  wiped  out  before 
insufflation  with  the  powder.  This  treatment  will  subdue  the  sup- 
puration and  keep  down  the  exuberant  granulations  which  are 
apt  to  form.  Catarrhal  cases  get  well  more  promptly,  but  a  sup- 
purative case  may  require  proper  attention  and  perhaps  daily  inspec- 
tion for  five  or  six  weeks  to  secure  the  best  result  and  prevent  its 
drifting  into  a  chronic  condition.  Complications  by  mastoiditis, 
meningitis  or  implication  of  the  sinuses  will  be  considered  in  other 
sections. 

As  before  stated,  in  the  majority  of  acute  cases  in  which  the 
membrana  tympani  is  opened  with  a  knife,  or  even  spontaneously, 
it  heals  again  promptly.  In  fact,  it  may  reunite  before  the  cavity 
has  drained  sufficiently,  and  require  reopening.  In  cases  which  be- 
come chronic  the  perforation  sometimes  remains  permanently  open 
and  discharge  continues  or  recurs  at  intervals ;  and  the  cavity  may 
be  filled  with  granulations.  In  such  cases  it  may  be  necessary  to 
scrape  away  the  exuberant  granulations,  but  usually  they  disappear 
under  mopping  with  the  carbolic  or  argyrol  or  peroxide  solutions 
and  dusting  with  boric  acid.    If  the  soft  granulations  persist,  pure 
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licn  drops  in  the  ear  once  or  twice  a  day  or  once 
li  dry  cleansing  and  dusting  in  the  intervals,  may 
Tome  recommend  very  strong  solutions  of  silver 
lely  obstinate  cases.  Another  method  of  dealing 
It  ions  is  to  touch  them  with  as  much  deliquesced 
will  cUiig  to  the  end  of  a  bare  metal  probe  or 

L^ranulating  condition  has  become  subacute  or 
Tc  apt  to  fomi.  The  polypi  should  be  twisted  off 
la  probe, or  fine  forceps,  or  removed  with  a  wire 
jnmp  twched  with  chromic  acid. 

MASTOIDITIS 

I  lie  mastoid  portion  of  the  temporal  bone  are 
until  after  puberty.  But  the  mastoid  antrum 
In  infancy.  The  antrum  communicates  with  the 
lianumj  and  its  thin  walls  and  ver>'  thin  roof  form 
tcr  between  the  pneumatic  cavity  of  the  temjwral 
[nbranes  of  the  brain.  With  further  development 
]K'cially  the  roof,  of  the  antrum  become  thicker, 
[riod  uf  puberty  they  contain  the  vacuolations  or 
|io  in£{jstQid  cells. 

lintlartiltwttion  of  the  mastoid  antrum  and  cells, 
|k'  of  the  most  common  and  most  serious  diseases 
head.    It  seldom  occurs  as  a  primary  disease, 
[tension  of  inflammation  from  adjacent  tissues,  in 
reading  from  the  cavity  of  the  tympanum.  In 
Infective  Inflammation  in  the  posterior  wall  of  the 
nuatus  penetrates  to  the  mastoid  antrum  and 
IH'Hn^ititis  involves  the  bone  beneath.    The  invad- 
tlio>c  already  mentioned  as  causing  otitis  media. 
Jibrane  becomes  inflamed ;  the  bone  beneath  it  is 
If  tens,  and  breaks  down ;  the  destructive  process 
Tin  the  porous  osseous  structure,  and  more  slowly 
lleiiser.   As  the  shape  of  the  bone  and  its  degree 
Incl  rclartSve  density,  the  virulence  of  the  inflam- 
ital  resistance  to  morbific  influence  vary  greatly 
fts,  it  is  very  difficult  to  tell  in  which  direction  the 
extend  most  quickly  or  in  how  many  hours  or 
Ination  or  necrosis  will  occur.    Mastoiditis  does 
to  destruction  of  the  mastoid  process,  nor  always 
|ij  tissues.   It  may  be  confined  to  the  antrum  alone 
small  portion  of  its  bony  wall.    That  most  fre- 
just  in  front  of  and  below  the  antrum.  Next 
involved  the  cells  in  the  tip  of  the  process,  the 
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posterior  border  of  the  process  near  the  sigmoid  sinus,  and  the 
portion  lying  above  the  antrum. 

Symptoms  and  Diagnosis. — The  symptoms  ar€  pain,  localized 
tenderness,  swelling,  and  fever.  The  pain  varies  greatly  in  degree. 
It  is  located  about  the  ear  or  ov^r  the  whole  side  of  the  head,  and 
it  has  nothing  characteristic  that  is  pathognomonic  of  mastoiditis. 
Tenderness  over  the  region  of  the  mastoid  is  a  more  important 
symptom.  It  should  not  be  confounded  with  tenderness  of  the 
auricle  or  cartilaginous  portion  of  the  canal.  The  greatest  tender- 
ness is  over  the  antrum,  but  the  area  of  tenderness  does  not  indi- 
cate the  position  nor  limit  the  area  of  the  disease.  Swelling  is 
only  present  early  in  those  unusual  cases  of  periosteal  mastoid- 
itis. It  usually  does  not  appear  until  the  inflammatory  process  has 
softened  and  penetrated  the  cortical  layer  of  bone.  The  most  fre- 
quent seat  of  swelling  is  posteriorly  at  the  inner  end  of  the  canal. 
Far  less  frequently  there  is  swelling  and  redness  behind  the  auricle. 
Swelling  and  tenderness  of  the  lymph  nodes,  near  the  insertion  of 
the  stemo-mastoid,  is  often  present  in  mastoiditis,  and  not  present, 
as  a  rule,  in  otitis  media  alone.  It  is  therefore  a  diagnostic  symp- 
tom of  value. 

Fever  is  usually  present,  and  may  vary  from  loi  degrees  or 
102  degrees  to  105  degrees  in  acute  cases.  But  a  case  may  take  a 
subacute  or  chronic  course,  with  scarcely  any  or  only  a  slight  and 
irregular  elevation  of  temperature. 

Otorrhea,  otitis,  or  a  history  of  an  otitis  at  some  previous 
time  should  always  be  considered  in  the  diagnosis. 

A  blood  count  may  aid  in  differentiating  obscure  mastoiditis 
from  typhoid  fever,  influenza,  or  malaria,  since  leucocytosis  is 
indicative  of  the  presence  of  a  suppurative  process  and  is  not  pres- 
ent in  the  diseases  mentioned,  which  sometimes  resemble  mastoiditis. 

Prognosis. — The  prognosis  in  acute  cases  treated  promptly  is 
favorable.  The  inflammation  may  perhaps  be  subdued  without 
suppuration.  Even  in  cases  which  have  gone  on  to  abscess  the 
prognosis  is  favorable  if  proper  treatment  is  carried  out  while  the 
disease  is  still  limited  to  the  mastoid.  Danger  lies  in  the  extension 
of  the  morbid  process  to  near-by  sinuses  or  meninges.  Before 
operation  it  is  impossible  to  determine  exactly  the  location  or  the 
extent  of  the  disease  process,  and  therefore  the  prognosis  is  always 
guarded. 

Treatment. — So  many  cases  of  mastoiditis  take  their  origin  in 
neglected  otitis  media  that  prophylaxis  by  proper  treatment  of  an 
inflammation  of  the  tympanic  cavity,  whether  acute  or  chronic,  is 
a  matter  of  importance. 

While  all  cases  of  inflammation  of  the  mastoid  should  be  looked 
upon  as  infectious,  it  should  not  be  regarded  as  inevitable  that  the 
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inflammation  should  go  on  to  abs 
to  abort  the  process.  Congestioi 
tion,  may  be  subdued,  the  infect 
products  of  the  inflammation  rei 
occurred.  If  the  case  is  acute,  j 
saline  purgative  are  in  order.  F 
mercury  in  alterative  doses  is  ben 
out  of  fashion  at  the  present  tim 
relief,  but  permanently  beneficial 

The  application  of  cold,  by 
is  a  powerful  means  of  checkin 
should  not  be  intense  in  childrei 
local  and  general.  It  should  not 
ever  used  it  should  be  modera 
interposing  a  thickness  or  two  < 
the  head.  To  do  more  good  tha 
begun,  should  be  used  continuou 
discontinued  gradually.  Intermi 
ing  effect.  Heat,  as  advised  in 
by  many  surgeons,  and  is  certi 
cases  involving  the  tympanic  c 
cases,  the  drum-head  should  be 
posterior  end  of  the  incision  p 
through  the  skin  and  periosteur 

If,  after  several  days  of  thi; 
abatement,  but  the  pain,  fever  a 
time  should  be  expended  in  thi 
Bulging  of  the  canal  upon  its 
its  inner  end,  especially  when 
this  region  does  not  abate  the 
operation. 

If,  in  the  course  of  mas 
vomiting  without  nausea,  psychi 
or  coma  occur,  the  disease  has 
or  its  coverings,  and  operative 

With  fever  and  pain  pre's< 
velop  behind  the  ear,  indepenc 
cartilaginous  or  bony,  operatio) 
of  an  otitis  media,  symptoms 
and  it  is  found  that  the  infectic 
mastoid  invasion  becomes  a  cert 
operation  sooner  or  later. 

A  pronounced  and  persists 
absence  of  fever  or  discharge, 

M  astoidectomy. — ^Although 
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this  operation,  he  should  take  no  chances  on  further  infection  on 
account  of  the  surgical  procedure.  The  field  of  operation,  instru- 
ments, hands,  sponges,  towels,  and  all  that  comes  in  contact  with 
the  wound  should  be  sterilized.  The  head  is  shaved  over  all  space 
within  three  inches  of  the  ear,  and  the  skin  carefully  cleanse<l 
according  to  rules  already  laid  down.  The  ear  canal  should  be 
previously  cleansed  and  rendered  as  nearly  sterile  as  possible.  The 
instruments  required  for  the  mastoid  operation  are  one  or  two 
scalpels,  hemostats,  a  periosteum  elevator,  retractors  (the  self- 
retaining  retractor  is  convenient),  a  probe,  a  grieved  director, 
gouges  and  mallet  (the  Russian  perforator  is  a  useful  instrument, 
and  gouge  forceps  or  rongeurs  greatly  facilitate  the  removal  of 
bone),  scissors,  and  sharp-edged  spoon-curettes  with  strong  shanks 
and  handles. 

The  incision  through  the  soft  parts  is  curvilinear,  with  the 
convexity  backward.  It  begins  at  a  point  on  a  level  with  or  above 
the  superior  border  of  the  concha  and  cur>*es  downward,  nearly 
parallel  to  and  about  half  an  inch  behind  the  attachment  of  the 
auricle,  to  end  at  or  below  the  tip  of  the  mastoid.  If  it  should 
become  ncces>ary  later  to  secure  more  room,  this  incision  can  be 
supplemented  by  a  second  one  at  right  angles  to  the  first,  begin- 
ning at  the  first  incision  on  a  level  with  the  external  auditory  canal 
and  extending  t^ackward  an  inch. 

The  soft  tissues  being  severed  down  to  the  bone,  the  peri- 
o^teum  is  elevated  and  the  wound  retracted.  ex|x)sing  the  mastoid. 
The  antrum  is  located  by  attention  to  the  landmarks.  It  is  sit- 
uated just  lK*hind  and  above  the  external  o|)ening  of  the  meatus. 
Tlie  meatus  is  marked  by  the  supermeatal  spine  (»r  the  spine  of 
Ilenle.  which  is  a  small  triangular  ridge  or  |M>int  of  l)one  project- 
ing fiirward  at  the  level  of  the  meatus.  Just  U-hind  this  spine  will 
be  found  an  area  of  bone  perforated  with  numerous  small  blood- 
vessi-ls,  which  ooze  more  than  any  other  part  on  the  surface  of 
the  e\|K>setI  Ixme.  The  perforator  or  chisel,  plieil  at  this  |X)int  to 
a  depth  of  a  half  inch  or  perhaps  less,  o|K*ns  into  the  mastoid 
ant  mm.  The  conical  layer  of  bone  from  this  0|>ening  downward 
toward  the  tip  of  the  mastoid  and  all  about  should  \k  removed  to 
a  sufficient  extent  to  ex|x>se  the  cells  in  the  tip  in  every  case,  and 
as  deeply  and  widely  as  necessary  to  see  and  remove  all  di>eased 
bone.  I'or  this  work  of  exploring  and  clearing  out  cancellous  bi>ne, 
no  instrument  is  so  useful  as  the  s|)Oon-bowl  bone  curettes  in  dif- 
ferent >izes  and  sha|ies.  The  rongeur  is  Inrst  l«»r  the  margins  or 
the  cortex,  and  the  chisels  or  gouges  for  other  dense  Ume.  It  may 
or  may  not  l)e  necessar>'  to  remove  the  cells  or  cancellous  Ume 
from  the  nnit  of  the  zygoma,  to  remove  a  |>orti*»n  of  the  inner  cortex 
or  expose  the  lateral  sinus.   Every  particle  of  diseased  bone  should 
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be  cut  and  scooped  away,  and  the  cavity  mopped  repeatedly  until 
it  is  perfectly  clean. 

Drainage  is  generally  employed  in  the  dressing.  Healing  by 
organization  of  blood-clot  would  take  place  in  a  certain  percentage 
of  cases  if  the  wound  were  entirely  closed.  But  in  the  majority  of 
suppurative  cases  it  is  better  and  safer  to  introduce  a  small  wick 
drain  of  gauze  in  soft  rubber  tubing  to  the  bottom  of  the  bony 
wound  and  projecting  from  the  lower  angle  of  the  incision.  The 
remainder  of  the  wound  is  closed  by  suture.  A  small  wick  drain 
should  also  be  used  in  the  external  auditory  canal.  A  protective 
and  absorbent  dressing  of  gauze,  followed  by  cotton  and  a  ban- 
dage, is  applied  outside. 

If  all  goes  well  the  first  dressing  is  made  in  forty-eight  or 
seventy-two  hours  after  the  operation.  The  wick  drain  in  the  bony 
wound  is  removed  and  the  cavity  mopped  dry  and  clean  with  cotton 
on  an  applicator.  The  same  is  done  with  the  drain  in  the  external 
canal  and  the  outside  dressings  renewed.  A  similar  dressing  fol- 
lows daily  until  discharge  has  ceased,  when  the  drain  is  withdrawn 
and  the  wound  allowed  to  heal  from  the  bottom  by  granulation. 

If  there  is  no  further  complication,  such  as  sinus  thrombosis, 
labyrinthine  inflammation,  etc.,  the  wound  should  be  soundly  healed 
in  three  to  five  or  six  weeks. 

INFECTIVE  THROMBOSIS  OF  THE  LATERAL  SINUS 

Inflammation  may  extend  from  the  mastoid  or  from  the 
labyrinth  and  involve  the  wall  of  the  lateral  sinus.  In  the  great 
majority  of  the  cases  it  has  extended  from  the  mastoid.  If  the 
inflammatory  process  penetrates  the  wall  of  the  sinus  sufficiently 
to  affect  the  intima,  the  latter  loses  its  power  of  inhibiting  coag- 
ulation of  the  blood.  The  platelets  adhere  to  the  vessel  wall  at  this 
point,  and  soon  a  fibrinous  mass,  in  which  are  .entangled  corpus- 
cular elements  of  the  blood,  forms  upon  the  side  of  the  vessel 
and  still  further  impedes  the  naturally  slow  current  of  the  sinus. 
If  this  thrombotic  mass  does  not  completely  occlude  the  vessel  it 
is  called  a  lateral  or  incomplete  thrombosis.  But  the  impeded 
blood  current  eddies  in  passing  it  and  continues  to  deposit  coagula- 
ble  elements  until  the  lumen  of  the  channel  is  entirely  occluded. 
The  thrombus  quickly  becomes  infected,  and  there  is  great  danger, 
not  merely  of  embolism  from  detachment  of  a  portion  of  the  clot, 
but  of  the  absorption  of  toxins  by  the  blood  and  the  distribution 
of  the  infecting  agents  themselves  by  the  blood  stream.  The  result 
is  septicemia  or  pyemia.  Infective  emboli  may  lodge  and  set  up 
metastatic  inflammation  and  abscess  in  the  lungs,  the  liver,  the  kid- 
neys, or  the  brain.  The  formation  of  a  clot  is  nature's  effort  to 
erect  a  barrier  against  the  advancing  infection,  and  the  thrombus 
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temporarily  acts  as  such,  but  it  is  rare  to  have  orf^anization  of  clot 
sufficiently  rapid  to  afford  any  effective  protection,  for  the  clot 
itself  usually  soon  underfi^oes  suppuration  and  <Iisintcgration,  with 
disastrous  general  results  before  mentioned. 

Symptoms,  Diagnosis  and  Prognosis. — Almost  invariably  there 
is  a  history  of  otitis  media,  and  frequently  the  prof^rcss  of  the  dis- 
ease can  t>e  traced  in  the  form  of  a  mastoiditis.  The  patholofj^Jc 
studies  of  Macewen  and  the  clinical  descriptions  of  Whitinf^  have 
not  been  excelled,  and  are  generally  accepted  as  both  truthful  and 
graphic.  Whitinj^  de^^crihes  the  course  of  sijniioid  sinus  thrombosis 
in  three  stages.  **  characterized  by  local  and  systemic  manifesta- 
tion>.  I'^irst  stage:  The  presence  of  a  thrombus,  iiarietal  or  com- 
plete, not  having  undergone  disintegration,  and  accom|)anied  by 
sliglit  or  moderate  pyrexia,  rigors  usually  being  insignificant  or 
absent.  Seci^nul  stage:  The  presence  of  a  thrombus,  |)arietal  or 
complete,  which  has  undergone  disintegration  with  resulting  sys- 
temic al)sorption.  characterized  by  frecpient  rigors,  and  pronounced 
sepiicii-pyemic  fluctuation  of  temiKTature.  Third  stage:  The  pres- 
ence «»{  a  thrombus,  parietal  or  complete,  which  has  undergone  dis- 
integrati(»n  with  systemic  absorption.  accom|>anied  by  rigors,  rapid 
and  great  thictuations  of  tem|KTature,  and  central  or  peripheral 
emlnilic  metastaNis.  terminating  usually  in  a  sq)tic  pneumonia,  en- 
teritis, or  meningitis." 

<  ioing  more  into  detail,  the  symptoms,  diagnosis,  and  prog- 
nosis. corresjMintling  to  the  stages  in  the  |>athologic  process  as  de- 
scritK'd  by  Slacewen,  may  be  given  a>  follows:  First  stage,  in 
yshkh  the  thrombus  has  fomu!(l  either  partially  or  completely,  but 
diMutegration  has  not  taken  place. 

The  symptoms  are  slight  or  moderate  fever;  rigors:  headache, 
limite<l  to  the  affecte^l  side  and  either  slight  or  severe;  slight  ten- 
derness over  the  region  of  the  emissar)'  vein;  slight  etlema  and 
tenderness  in  the  |H>sterior  triangle  of  the  neck,  Im-1i>w  the  tip  of 
the  masti)id  pHnress;  leucocytosis  with  increased  {Mtlymorpho- 
nuclears. 

The  diagnosis  is  not  easily  made  in  the  first  stage  without  a 
mastoid  o]HTation ;  but  the  iHTCurrence  of  rigors  in  a  |>atient  with 
mastiiiditis  sliould  lead  to  a  very  clo>e  examination,  and  if  tender- 
ness be  found  in  the  up|ier  |>art  of  the  |^)sterii»r  triangle  and  over 
the  mastoid  emi>sary  vein  with  etlema  in  this  regit >n.  and  esiK-cially 
if  there  is  leuciK:yl«»sis  with  a  relatively  large  |>olymoqihi»nuclcar 
ciaiiu.  a  ma^ti»icl  o|KTation  with  ex|H)surc  and  examinatit^n  of  the 
sinus  is  jiistitud.  The  prognosis,  if  dia^no>is  and  o|K.Tatii»n  are 
:rade  at  this  time,  is  much  more  favorable  than  at  any  later  |H'ri'Nl. 
near!\  all  easr^  en«ling  in  recovery. 

In  the  secont!  stage  t»f  lhnimlH>sis.  whether  it  Ik*  partial  or 
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complete,  disintegration  of  the  clot 
tinuous,  but  rises  and  falls  irregulai 
lateral  headache  is  marked.  Tende 
vein;  tenderness  and  edema  in  the 
beneath  the  tip  of  the  mastoid.  Th 
leucocytes  and  polymorphonuclears 
diate  operation  is  imperative.  The 
tion  has  passed  by,  but  the  prog: 
With  the  diagnosis  and  operation  xti 
ords  show  50  per  cent,  of  recoverie 
In  the  third  stage  of  thromb 
thrombus,  there  are  excessive  syste 
chill  or  rigor  is  followed  by  extn 
which  may  drop  to  subnormal  and 
degrees  F.   The  headache  becomes 
ness  over  the  region  of  the  mastoic 
triangle  is  more  marked  and  may  < 
temal  jugular  vein.   There  may  b 
monia,  enteritis,  hepatitis  or  mening 
powered  against  resistance  the  hh 
number  of  leucocytes  and  polymor 
as  a  fatal  end  approaches  is  coma 
they  have  reached  the  third  stage, 
are  operated.   Yet  the  chance  of 
them. 

The  diagnosis,  as  made  by  t 
operation,  will  be  included  in  the 

Surgical  Treatment  of  Thrc 
mastoid  operation,  as  previously  < 
the  primary  otitis  and  mastoiditis 
simple  mastoid  operation  as  the  \ 
lateral  sinus  will  be  sufficient.  T 
involved  in  a  chronic  case,  and  rr 
The  sinus  is  then  exposed  by  ren 
which  covers  it.  This  may  be  f< 
dural  abscess  of  the  sinus  may  perl 
The  sinus,  being  clearly  exposed 
If  the  vein  is  normal  it  shows  a  d; 
face.  On  touching  with  the  fing 
feels  soft  and  resilient.  A  probe 
sel  and  pressed  down,  causes  it  to  f 
it  remains  full  and  convex  above 
inflamed  it  has  lost  a  part  of  its  s 
Touch  with  the  finger  may  fin< 
but  whether  because  the  inflamma 
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ence  of  thrombus  within,  it  may  be  impossible  to  determine  by 
external  examination,  it  then  becomes  necessary  to  open  the 
vessel.  It  was  formerly  advised  to  aspirate  it  with  a  hypodermic 
needle.  But  it  is  belter  and  safer  to  open  it  with  a  carefully  ster- 
ilized narrow-bladed  knife.  The  incision  is  made  lengthwise  of 
the  vessel.  If  the  blood  flows  freely  there  is  certainly  no  thrombotic 
occlusion.  Hut  if  the  blood  fails  to  flow  the  incision  should  be 
enlarged  upward  nearly  but  not  quite  to  the  limit  of  the  bony  open- 
ing. With  a  small  blunt  s|xx)n  curette  the  contents  of  the  sinus 
are  then  examined.  The  clot  below  the  opening  is  scooped  out  until 
the  blood  flows  freely.  Then  the  vein  below  the  opening  is  com- 
pressed by  the  finger  or  a  sponge  of  iodoform  gauze,  while  the 
thrombus  is  removed  from  above  and  the  vessel  flushed  out  by 
bleeding.  The  bony  canal  both  above  and  below  the  opening  is 
then  plugged  by  packing  with  a  strip  of  iodoform  gauze,  thus  com- 
pressing and  occluding  the  vessel  at  both  sides  of  its  opening. 
The  whole  bony  opening  is  then  packed  with  idoform  or  cyanide 
gauze  and  a  dressing  applied  as  described  after  the  mastoid  opera- 
tion. If  all  goes  well  the  first  change  of  dressing  is  made  forty- 
eight  hours  after  the  operation.  But  if  chills  occur  or  the  tem- 
perature rises  the  wound  must  be  opened  and  investigated.  A 
perisinous  abscess  may  be  found :  or  a  iK»rtion  of  the  thrombus  may 
have  been  left  within  the  sinus  and  have  to  be  removed.  Or  the 
jugular  bulb  and  vein  may  be  thrombotic  and  infected  and  require 
resection. 

INTRACRANIAL   EXTENSION   OF  EAR  DISEASE  TO  THB 
MENINGES  OR  THE  BRAIN 

Septic  inflammation  may  extend  from  the  ear  to  the  membranes 
of  the  brain  or  to  the  brain  itself  through  the  |)etroM|uamosal  suture 
in  the  roof  of  the  tympanic  cavity,  or  by  first  invading  the  mastoid. 
I'rom  the  mastoid,  disease  may  extend  through  the  very  thin  roof 
of  the  aninmi  of  the  mastoid,  or  by  way  of  the  covering  of  the 
lateral  sinus,  or  at  the  tip  of  the  mastoid.  In  infants  and  children 
inflammation  is  more  apt  to  extend  through  the  r(H>f  of  the  tympanic 
cavity  than  in  older  |)atients,  and  this  can  iKcur  in  acute  cases;  but 
in  patients  at  any  age  extension  to  meninges  or  brain  is  more  likely 
to  cKTcur  as  a  sequence  of  sutncute  or  of  chronic  than  of  acute  car 
disca>e;  and  in  the  majority  the  disease  progresses  by  way  of  the 
ma>toid. 

The  condition  may  be  one  in  which  a  purulent  collection  in 
tym|)anic  or  antral  cavities  or  mastoid  cells  is  forced  by  its  own 
tension  through  disintegrating  cortical  bone,  and  may  constitute 
es.sentially  a  liKal  abscess  between  the  cranium  and  the  dura^an 
cxtra*clural  abscess.  Or  the  dura  may  be  (Hmetrated  by  the  infective 
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organisms,  resulting  in  pachymeningitis.  If  inflammatory  ad- 
hesions  seal  the  dura  to  the  bone  in  the  circle  surrounding  the  area 
of  inflammation  the  condition  is  for  the  time  a  limited  external 
pachymeningitis.  But  if  the  inflammation  travels  too  fast  for  the 
erection  of  nature's  barriers,  the  pachymeningitis  becomes  more 
widespread  or  diffuse.  In  other  cases  the  piamater  is  infected,  and 
to  its  delicate  and  vascular  structure  serious  and  often  widespread 
damage  usually  results.  The  disease  may  be  limited  to  the  area 
near  the  point  of  infection,  but  it  is  prone  to  extend  and  may  cover 
the  entire  surface  of  the  brain.  In  leptomeningitis  also  the  cerebro- 
spinal fluid  becomes  infected ;  and  if  the  patient  does  not  succumb 
to  general  toxemia,  abscess  may  follow  in  any  portion  of  the  nervous 
system  covered  by  the  pia.  In  leptomeningitis  the  brain  itself  is 
not  so  frequently  involved  as  one  might  expect,  though  occasionally 
superficial  infiltration,  edema  and  softening  may  occur. 

Again,  without  any  visible  involvement  of  intervening  bone  or 
membranes,  infective  organisms  from  the  ear  find  their  way  into  the 
substance  of  the  brain  adjacent,  usually  the  white  matter  in  the 
temporo-sphenoidal  lobe,  or  less  frequently  the  cerebellar  lobe,  and 
there  produce  inflammation  and  resultant  abscess.  It  is  a  possibility 
for  any  of  these  inflammations  to  be  limited  in  extent,  although  a 
leptomeningitis  is  little  apt  to  do  so,  and  for  an  abscess  of  mem- 
branes or  of  brain  to  become  encapsulated  and  to  remain  for  a  time 
quiescent,  or  to  find  its  way  to  the  surface  and  to  discharge  itself 
through  the  ear ;  but  such  results  are  extremely  unusual,  and  cannot 
be  hoped  for  nor  waited  for  without  surgical  intervention.  A  fatal 
termination  is  far  more  probable. 

Symptoms  and  Diagnosis. — The  great  majority  of  cases  of  in- 
tracranial extension  of  ear  disease  present  the  symptoms  of  otitis 
media  purulenta,  and  some  of  them  add  also  the  symptoms  of 
mastoiditis,  both  of  which  have  already  been  described.  Up  to 
this  point  all  cases  are  much  alike,  excepting  those  that  do  not 
extend  by  continuity  but  by  lymph  or  blood  channels  leaving  in- 
tervening tissues  unaffected.  But  the  diagnosis  of  intracranial 
invasion  and  the  differentiation  between  its  various  forms  is  often 
a  matter  of  the  greatest  difficulty.  Certain  symptoms  and  symptom 
groups  characterize  the  different  intracranial  inflammations  and  may 
be  recognized  when  they  occur  alone  and  in  typical  form.  But 
atypical  cases  occur,  and  again  cases  partaking  of  the  character  of 
more  than  one  clinical  form  of  disease,  which  it  may  be  impossible 
to  differentiate  before  operation.  Lateral  sinus  thrombosis,  besides 
the  symptoms  of  mastoiditis,  usually  presents  a  chill  or  a  series  of 
chills,  followed  by  a  high  and  fluctuating  temperature.  The  chill  or 
chills  might  also  indicate  leptomeningitis  or  brain  abscess ;  but  with 
the  leptomeningitis  the  temperature  is  more  apt  to  be  persistently 
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high,  even  if  variable,  and  to  be  accompanied  by  symptoms  i»f  irri- 
tation, such  as  nausea  or  vomiting,  vertigo,  delirium,  rigidity  of 
the  muscles  of  the  neck  with  retraction  of  the  head,  Kemig's  sign, 
irregular  pupillary  reactions,  hyperesthesia.  Cheync-Stokes  respira- 
tion, paralysis,  stupor,  coma,  and  death. 

Headache  is  common  to  all  the  intracranial  inflammations. 
It  is  probably  more  severe  in  pachymeningitis  than  in  leptomenin- 
gitis, i>  more  apt  to  be  localized  in  abscess  of  brain  and  to  be 
occipital  in  location  if  the  abscess  is  in  the  cerebellum.  Percussicyn 
over  the  site  of  an  abscess  may  increase  the  pain.  Optic  neuritis 
may  accompany  either  leptomeningitis  or  brain  abscess.  In  cere- 
bral abscess,  tjesides  the  symptoms  of  otitis  or  mastoiditis  which 
may  precede  it,  an<l  t)esides  the  symptoms  of  cerebral  irritation  and 
the  chill  or  chills  which  may  mark  its  onset,  there  is  apt  to  \k  a  per- 
sistent fever  of  low  grade — much  lower  degree  than  usually  |>ertains 
to  meningitis,  or  even  a  subnormal  temperature,  and  a  markedly 
slow  pulse. 

There  may  be  localizing  symptoms  if  any  of  the  definite  motor 
centers  or  the  speech  center  are  involved.  (See  Section  on 
Cranio-Cerebral  Topography.) 

The  rupture  of  a  brain  abscess  and  escape  of  its  contents  into 
a  ventricle  or  into  a  subdural  space  may  set  up  a  lepton\eningitis 
with  its  characteristic  symptoms. 

With  cerebellar  abscess,  in  addition  to  the  headache,  which 
may  Ik  localized  in  the  occiput,  and  the  vertigo  and  vomiting,  which 
are  apt  tt>  Ik*  severe,  a  typical  case  presents  symptoms  of  nuiscular 
inccxirdination.  r*ut  in  abscess  as  in  brain  tumor,  the  K>calizing 
s\mpttims  are  often  so  in<lefinitc  as  to  make  differential  tliagnosis 
bNetween  cerebral  and  cerebellar  disease  diflicult  or  im|)ossible. 

I*ro\ifiosis, — Cure  of  cerebral  al)scess  without  surgical  inter- 
venti(»n.  at  least  temporar}'  cure,  is  a  possibility :  but  as  a  rule  a  fatal 
result  is  to  be  exfvcted  if  o|)eration  is  not  done.  On  the  other 
hand,  skillful  interference  may  save  an  apf^arently  desfHTate  cas«. 
K.xtradural  abscess  when  emptie<l  and  cleaned  out  affonls  a  favorable 
prognosis.  .Xbscess  in  the  brain  gives  a  much  graver  pn»gn«>sis. 
It  i>  much  harder  to  liKate,  and  its  situation  may  be  inaccessible. 
Then  its  evacuation  and  the  drainage  of  the  cavity  may  be  difllicult 
to  manage.  However,  if  the  abscess  is  in  the  temf>oral  K>l>e,  there  is 
a  fair  prosfn-ct  of  success.  With  abscess  in  the  cerelK'llum  there  is 
apt  to  coincident  septic  thrombosis  of  the  lateral  sinus,  compli- 
cating the  case  and  rendering  it  extremely  grave. 

I-ef)tonieiiingitis  affords  but  little  ho|>e  of  recovery.  Still,  an 
efft>rt  should  Ik*  made  by  ex|)osure  of  the  meninges,  irrigation  and 
drainage  through  the  cranial  wound  and  through  lumbar  ]ninctures» 
as  a  numlKT  of  successful  cases  have  l>een  reported. 
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Treatment — In  the  treat 
a  mastoid  operation,  the  bone 
removed  with  chisel,  gouge, 
taken  in  those  cases  in  which 
sion  of  the  dura  to  the  craniu 
hesion  nor  to  break  through  t 
are  covered  with  granulation 
and  mopping  with  gauze  spc 
with  iodoform  gauze  and  the 
as  usual. 

For  the  treatment  of  it 
necessary  by  close  study  of  tl 
the  history  and  condition  of 
reasonable  conception  of  the  s 
has  extended  by  continuity  i 
operation  by  the  same  route, 
the  abscess  is  most  likely  to 
tympanum  or  of  the  antrum  c 
first  opening  and  clearing  ou 
then  removing  the  cortex.  Tl 
its  resistance  to  touch  and  the 
ably  make  it  evident  whether 
felt  beneath  the  dura,  or  it 
should  be  carefully  opened  w 
enlarged  with  scissors.  The  ; 
neath,  or  the  edematous  or  soi 
evidence  that  it  is  close  at  han 
in  the  direction  judged  most  ] 
For  exploration  a  slender  expz 
better  than  an  aspirating  nee 
abscess  should  be  evacuated 
introduce  a  drainage  tube,  a 
normal  salt  solution  at  subsec 
be  found  the  infected  cavity  s 
salt  solution,  and  if  the  men 
cerebro-spinal  serous  cavity  si 
and  the  cranial  opening,  be  d 
tion  on  Operations  on  the  Crj 
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THE  PARAI-YSKS  OF  INFANCY  AND  CHILDHOOD  AND 
OPERATIONS  UTON  NERVES 

The  Parai.ysks  of  Infancy  and  Childhood — Birth  Palsies 

NON-IKMRAL  IN  (^RICHN — Aci'TK  AnTKRIOR  P< »LI(>M Y£LIT1S — 

Cerkhral  Paralyses — Operations  upon  Nerves, 

A  variety  of  paralyses  occur  in  infants  and  children,  though 
in  wi<lcly  varying:  <lc^rees  of  frctjuency.  See  Appcmlix  (57). 
I  will  <lcv()te  space  here  to  some  of  the  other  paralyses  which  occur 
most  fre(]ucntly  and  which  have  the  greatest  surgical  interest. 

BIRTH  PALSIES  NON-CENTRAL. 

Facial  f*aralyscs. — Pressure  of  maternal  parts  or  instruments 
u|x)n  the  facial  nerve,  near  its  exit  from  the  stylomastoid  foramen 
or  over  the  ramus  of  the  jaw  or  ufwu  st)me  of  its  tenninal  branches 
may  cause  paralysis  of  one  side  of  the  face  or  some  part  of  it. 
(  Hell's  iKilsy. )    The  great  majority  of  these  cases  recover. 

Paralysis  of  the  upper  extremity. — This  is  more  likely  to  occur 
in  artificial  but  may  occur  during  sjiontaneous  deliver}*.  The  in- 
jury to  nerves  may  he  caused  by  pressure  of  the  blade  of  the  forceps 
on  the  nei  k  or  pressure  at  the  root  of  the  neck  by  the  Angers  of  the 
accouihi'ur  in  efforts  at  delivery  in  head-last  cases:  or  by  traction 
with  finjjcrs  hw)ke<l  into  axilla  or  by  traction  upc^n  the  arm.  Other 
tlamaKc  may  W  indicted  at  the  same  time,  such  as  separation  of  the 
upfKrr  epiphx^is  of  the  humerus,  fracture  of  clavicle  or  rupture  of 
fibres  of  sternomastoid.  The  |x>ini  usually  injured  is  the  fifth  and 
sixth  cervical  nerves.  This  may  lead  to  f>aralysis  of  the  deltoid, 
the  infra-spinatus.  biceps,  tirachialis  anticu^.  supinator  longus  and 
infra-spinatus.  called  Krb's  {laralysis  or  "upper-arm  type."  <  hily  a 
part  of  these  muscles  may  be  paralyzed,  not  all  to  the  same  degree, 
varying  greatly  in  clifferent  cases,  or  sometime^  the  serratus  be- 
siiles.  Injury  alnive  the  clavicle  will  not  only  involve  the  circimi- 
flex  nerve,  but  also  the  musculo- spiral ;  and  if  the  location  of  the 
injury  is  in  the  foramina,  movements  of  the  diaphragm  will  be 

Ml  IS  pntbatilc  that  myotonia  congenita  also  shouM  be  classed  with  the 
muM'uIar  (l\9trtiphir>.  See  Batten:  "Myopathies  or  muscular  dystrophies,** 
Uuar.  Jour.  Med..  Oxford,  .\pril,  191a 
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affected  through  impairment  of 
phrenic. 

The  paralysis  may  be  notice 
weeks  or  months.  The  attitud 
hangs  helpless,  with  the  forearr 
ward,  so  that  the  palm  is  tume 
ceps  is  not  affected.  If  the  a 
extended.  But  voluntary  flexic 
performed.  After  several  week 
begins.  But  in  the  infant  the 
cutaneous  fat  so  abundant  that  i 
in  the  first  year. 

Diagnosis. — ^The  diagnosis 
typical  and  is  seen  early  before 
myelitis  anterior  acuta.  When  < 
icle,  or  humerus,  or  neck  of  the 
use  the  arm  may  be  attributed  1 
discovered  until  later.  An  old  1 
paralysis,  but  an  electrical  test  v 
sitis,  or  the  pseudo-paralysis  of 
ble  Erb's;  but  in  the  former  t 
swelling  at  the  epiphysis,  no  rea 
affected  and  other  evidences  o 
muscles  paralyzed  is  characteris 
case  he  is  not  apt  to  overlook  o 

Prognosis. — ^The  prognosis 
extent  of  the  injury  and  its  proj 
together  with  the  location  of  th 
gical  repair.  Moderate  cases  rec< 
But  if  three  months  have  pas: 
little  hope  of  recovery  by  natu! 
waiting  time  at  two  months.  If 
the  faradic  current,  recovery  wi 
gical  intervention.  If  they  do  n< 
to  galvanism,  an  operation,  if  ; 
prospect  of  improvement  or  rec 

Treatment. — During  the  fir 
ment  is  of  any  use.   After  the 
to  faradic  electricity,  it  should 
but  not  too  much  expected  from 
to  faradism,  galvanism  should  t 
in  all  cases.  The  prospects  of  n 

The  operative  treatment  fo 
Robert  Kennedy,  whose  operatic 

1  Brit  Med.  I 
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i>  placed  iiiMUi  his  hack  with  a  pad  under  the  shoulders,  so  that  the 
hrad  is  cxtondod.  and  the  head  and  face  turned  toward  the  opposite 
>idc.  A  lon^  incision  is  made,  he^inninp  at  the  junction  of  the 
niid4llc  and  lower  thirds  and  at  the  outer  margin  of  the  stemo- 
niastoid  and  carried  to  the  junction  of  the  middle  and  outer  thirds 
of  the  clavicle.  The  deep  fascia  is  divided  In'tween  the  >tenio- 
mastoid  and  the  trapezius:  and  the  omohyoid  ex|)oseil  below  the 
Inwer  ed^e  of  the  wound.  Alxnx  the  omohyoid  the  scalenus  amicus 
is  exiM)sed  and  under  it  the  nerve  trunks  emerj;e.  The  two  upfH-r 
nerve  trunks  are  traced  outward  to  their  junction,  and  they  and 
their  l)ranches  are  freed  from  adhesions. 

The  nerve  will  probably  be  found  in  a  cicatricial  condition. 
If  the  entire  nerve  seems  to  Ik?  scar-tissue  the  fifth  and  sixth  should 
1k»  <iivided  aliove  the  damaj^ed  area.  The  cut  surface  should  show 
a  healthy  appearance;  if  it  does  not.  more  and  more  of  the  nerve 
nui>t  l)e  sliced  off  until  healthy  tissue  i^^  reached.  The  diseased  area 
i>  then  pulled  inward  and  the  three  peripheral  divisions  of  the  nerve, 
namely,  the  supra-scapular,  the  branch  to  the  outer  an»l  that  to  the 
inner  cord  of  the  plexus,  are  put  on  the  stretch.  These  three 
branches  are  then  divided,  through  soun<l  lis^iue.  The  three  periph- 
eral stumps  are  then  sutured  to  the  two  proximal  stimips  with 
tine  chromicized  catjjut.  Hefore  approximating;^  the  (hvided  nerve 
en<Is  and  tyinjf  the  sutures,  the  shouMer  should  Ikt  elevated  and 
the  head  bent  to  the  side  toward  the  fieM  of  oinrration,  to  |K*rmit  the 
appr<»ximation  of  the  ends  and  relieve  tension  on  the  sutures. 

The  external  wound  is  then  closed  ;  an«l  after  the  antisqUic 
dressinj^s  are  applie<l  a  plaster  bandage  is  put  <>n,  holdinf^  the 
shnuhler  in  an  elevated  position  and  the  heail  incline<l  toward  it, 
and  immovably  fixe<l.  The  fixetl  dressings  are  use<l  two  weeks.  (  a8) 

ACUTE  ANTERIOR  POLIOMYELITIS  (INFANTILE  SPINAL 
PARALYSIS;  ACUTE  ATROPHIC  SPINAL  PARALYSIS; 
MYELITIS  OF  THE  ANTERIOR  HORNS) 

This  is  the  mtist  common  f*>nn  of  paralysis  in  infancy  and 
chi!dh«MH|.   The  real  cause  nf  the  disease  is  imknown.  (ag) 

Judijcil  by  the  s\mptonis  the  disease  attacks  the  entire  central 
nervMii>  system  and  also  its  meninj:es.  Not  (»nly  the  fjray  matter 
lit  the  anterior  hiirns.  nf  the  cortex,  bulb  and  brain  stem  are 
afTeiietl.  but  alM»  the  white  matter.  Itut  with  all.  excepting:  the 
^:ray  matter  nf  the  anterior  columns  of  the  c«>nl.  the  affection  jj*'^ 
n..  tanlier  than  an  irritati«>n.  So  that  jud^i'd  by  lesi<ins  that  can 
Ik-  f'»im«l  the  «lisease  is  an  acute  myejitis  with  its  finrus  in  i«ne  «»f  t'le 
aiiterMr  columns  nf  the  spinal  cord,  though  it  mav  extend  i  iln  the 
adjacent  antem-lateral  ci»lumn.  It  is  limiteil  al"--*  in  vertica'  extent 
to  a  fraction  of  an  inch  or  an  inch,    lliere  may  be  more  than  i»ne 
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focus  of  disease,  and  both  sid< 
not  with  the  same  degree  o 
through  the  blood  vessels,  pro< 
bosis,  and  resulting  in  grant 
cells. 

The  later  changes  are  ci< 
of  nerve  elements,  both  gang 
contraction  of  connective  tissi 
in  the  affected  area  of  the  co 
generation  extends  into  the 
Trophic  changes  take  place  i 
nervous  area;  they  undergo  s 
eration.  Trophic  changes  alsc 
of  the  paralyzed  part  which  fa 
and  thickness. 

Symptoms, — As  a  rule  th 
vomiting,  pains  in  the  extren 
or  insomnia.  The  paralysis  i 
discovered  after  a  few  days  a 
the  symptoms  are  much  mor< 
or  even  more,  pains  in  back  a; 
rigidity  of  the  neck,  convuls 
opisthotonos,  sometimes  death 
or  a  week.  On  the  other  ha; 
in  which  a  child  without  app; 
to  be  paralyzed.  The  history 
ents  say,  *  When  he  was  one 
doctor  gave  him  some  medici 
when  he  woke  up  he  was  par 
common.  But  the  paralysis 
the  doctor's  medicine. 

The  extent  and  distribi 
within  certain  limits.  The  pai 
the  illness  or  upon  its  cessatic 
disappear,  excepting  in  one  lir 
paralyzed.  But  even  in  the  prii 
are  seldom  seriously  affected  2 
a  study  of  500  cases  occurrinj 
Collins  and  Romeiser  tabulate 
follows:  Leg,  216,  both,  134;  a 
plegia,  32 ;  homolateral,  20 ;  ci 

Distribution  of  the  "  other 
and  diaphragm,  29 ;  lumbar  an< 
29;  sphincters,  6. 

Distribution  of  the  crani; 
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15;  facial,  9;  larynx  and  tongue  (aphonia  and  anarthria),  14;  pha- 
n  nx,  3. 

The  relative  frequency  is  indicated  in  the  following  order:  I, 
leg;  2,  legs  only;  3,  arm;  4,  quadriplegia ;  5*  triplegia;  6,  hemi- 
plegia ;  7,  contralateral ;  8,  both  anns  only. 

The  residual  paralysis  usually  affects  only  certain  muscles  or 
muscle  groups,  and  nut  the  entire  musculature  of  the  affected  mem- 
ber. The  most  C(Miimon  form  is  paralysis  of  the  lower  extremity ; 
it  may  be  the  anterior  tibial  group,  or  the  peroneals,  or  these 
with  the  posterior  tibial  and  the  quadriceps.  The  extensors  are 
more  often  or  more  severely  affected  than  the  flexors.  The  ham- 
string muscles  and  the  glutei  are  apt  to  escape;  but  sometimes 
the  |)aralysis  of  an  extremity,  for  instance  a  leg,  is  so  complete  that 
it  dangles,  a  mere  useless  apinrndage.  Paralysis  of  both  lower  ex- 
tremities may  occur,  partial  or  more  severe.  Paralysis  of  an  upper 
extremity  may  occur,  but  usually  in  association  with  paralysis  of 
one  or  both  lower  extremities;  if  only  one,  it  is  upon  the  op|x>site 
side.  C  )f  the  muscles  of  the  upper  extremity  the  deltoid  is  fre- 
quently affected,  and  it  may  be  singly,  or  together  with  the  biceps, 
the  brachialis  anticus  and  the  supinator  longus.  This  is  the  so-called 
"  upper  arm  type.**  In  the  "  lower  arm  type "  the  extensors  or 
the  ile.xors  of  the  wrist  or  fingers  are  paralyzed.  In  the  forearm 
tyi>e  the  triceps  is  paralyzed.  Thus  it  is  seen  that  the  muscles  which 
are  associated  in  function,  rather  than  in  anatomical  relation,  are 
parahzed  together.  Some  of  the  muscles  of  the  trunk  may  be 
paralyzed.  Tho>e  of  the  face  are  seMom  affected  at  any  stage. 
Faradic  excitability  is  lost  or  lessonetl  in  the  primary  illness.  It 
may  be  entirely  gone  in  the  most  severely  affected  areas  at  the  end 
of  a  week,  and  the  reaction  of  degeneration  is  demonMrable.  After 
a  time,  as  the  muscles  themselves  atrophy,  galvanic  excitability 
lessens.  In  i>artia!ly  paralyzetl  muscles,  which  are  capable  of  im- 
pn>vement  l)y  electricity,  the  faradic  re'*|K>nse  is  present  in  a  slight 
degree  althou^^h  feeble.  The  paralyzed  limb  is  cohl  and  relaxed. 
The  cutaneous  sensibility  is  not  lost.   The  reflexes  are  absent. 

IX'formiiies  rcMilt  from  the  paralysi*;.  the  contraction  of  unop- 
posed nuiscles.  and  tro|)hie  changes.  Wr^-neck  may  occur  if  m 
stemo-masinitl  is  paralyzed.  Paralysis  of  the  deltoid  may  allow 
subluxation  of  the  head  of  the  humerus.  The  hip  may  become  dis- 
IcKrated  u\y*m  the  dorsum  ilii  in  old  cases  of  |)aralysis  of  the  muscles 
connecting  inrlvis  and  fenuir.  Taral.xsis  of  the  erector  spinx  or 
shortening  of  one  lower  extremity  may  cause  spinal  cur\'aturc. 
The  thigh  may  become  tiexetl  ami  contractured,  causing  lordosis 
on  attempting  to  straighten  the  limb.  Mexion  of  the  knee  with 
Mibluxatinii  nt  the  head  of  the  tibia  may  occur,  or  hyperextcnsi<*n 
of  the  knee,  or  knock-knee.  Or  the  whole  limb  may  become  rotated 
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outward  by  paralysis  of  the 
or  the  leg  from  the  knee,  o 
flail-like.   Various  forms  of 
calcaneo-valgus,  equinus,  calc 

Diagnosis, — The  symptoi 
many  diseases  that  usually  no 
sis  is  observed.  Then  there  si 

Cerebral  paralysis  may 
But  there  are  usually  more  c 
exaggerated.  The  paralysis  i 
affected.  There  is  rigidity  wi 
marked  nor  rapid.   There  is 

Acute  transverse  myelitii 
legs  and  usually  involves  sen? 
sphincters ;  it  has  exaggerate< 
tion  of  degeneration,  slight  at 

Spinal  paralysis,  due  to  1: 
sation,  motion  and  the  sphin 
form  bedsores. 

The  pseudo-paralysis  of 
myelitis;  but  the  condition  is 
symptoms  of  tenderness  over 
cially  of  the  lower  extremities 
and  ecchymoses.  However,  < 
pseudo-paralysis  and  without 

Diphtheritic  paralysis  mij 
But  the  former  most  often  a 
cles,  which  are  less  often  aff 
has  the  aid  of  the  history  oi 
still  doubt,  a  few  weeks*  time 

There  is  some  resembla 
Fothergill  called  "  the  muscu 
careful  examination  will  sho 
paralysis  and  that  the  weakn( 
with  definite  signs  of  rickets, 
reactions  should  be  tested. 

Congenital  dislocation  of 
sis.   But  there  is  no  paralysis 

Hip-joint  disease,  too,  is 
mention  in  this  connection,  bt 
hip-joint  disease  has  lamenesi 
ends.  The  limb  is  not  cold  n« 
contraction  about  the  joint  an 
of  a  chronic  inflammation  inst 
by  and  left  only  the  result. 
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Prognosis, — There  is  said  to  be  very  little  datif^er  of  death  from 
this  disease.  I  have  sometimes  queried  whether  a  few  of  the  deaths 
charged  to  **  convulsions/'  "  teething/'  "  meningitis/'  **  acute  gas- 
tritis/' and  so  on,  were  not  due  to  poliomyelitis  in  the  acute  stage. 
However,  the  prevailing  opinion  is  that  death  is  rare  from  this  dis- 
ease. As  to  permanency  of  the  paralysis — it  is  only  the  ver>'  slight 
case  that  completely  recovers.  When  the  paralysis  is  demonstrated 
it  has  probably  reached  its  worst  as  far  as  motion  is  concemetl. 
Wasting  will  follow.  Improvement  is  sure  to  come  to  some  extent. 
When  the  febrile  stage  is  passed  the  muscles  should  be  tested  w*ith 
the  faradic  current.  Such  as  entirely  fail  to  respond  may  be  ex- 
pecte<l  to  waste.  If  faradic  reaction  improves,  improvement  in  mo- 
tion and  nutrition  may  be  expected.  If  no  response  is  shown  in  six 
months,  no  improvement  is  to  be  expected.  Improvement  usually 
begins  during  the  second  week  and  continues  for  perhaps  two 
months.  After  that  progress  is  slower  for  a  few  months.  The 
period  when  improvement  will  cease  depends  a  great  deal  upon  the 
treatment  employed.  Failure  of  growth  in  a  severely  affected  limb 
is  increasingly  notice<l  as  time  goes  on.  The  other  deformities  can 
for  the  most  part  be  prevented  if  care  is  taken.  Almost  all  cases 
coming  to  the  surgeon  after  paralysis  and  deformity  are  established 
can  be  improved  in  some  way,  either  by  mechanical  or  operative 
mean:!. 

Treatment. — Drug  treatment  ap|)arently  avails  little  in  this  dis- 
ease, and  the  subject  is  sufficiently  discussed  in  works  on  medical 
pediatrics.  Ma>sage,  gymnastics  and  faradic  electricity  will  do 
much  to  prevent  wasting  of  the  muscles,  an<I  failure  in  growth ;  and 
to  maintain  them  in  condition  and  position  to  prevent  deformity, 
and  to  take  advantage  of  the  aid  that  can  be  rendere<l  by  mechanical 
and  operative  treatment.  (31 ) 

Mechanical  and  Operative  Treatment. — \o  sooner  is  paralysis 
discovere<I  than  means  should  be  employed  to  prevent  the  deformity 
that  will  surely  occur  to  some  degree  if  the  case  is  neglectetl.  The 
point  is  to  keep  the  paralyze<i  extremities  in  a  natural  position,  not 
allowing  unopf)osd  unparalyzcd  muscles  by  their  constant  c^mtrac* 
tion  to  maintain  a  position  of  deformity  until  permanent  contracture 
on  the  one  side  and  overstretching  on  the  other  side  results.  More- 
over, maintaining  a  natural  position  gives  partially  paralyze<l  muscles 
an  op|K>rtunity  to  act  so  far  as  they  are  able,  antl  this  improves  their 
nutrition  and  their  innervation.  With  a  patient  in  be<l.  yery  slight 
mechanical  support  with  pillows  or  sandlags  or  light  splints  is  all 
that  is  necessar}'  to  hold  the  joint  half-way  between  flexi«)n  and 
extension  or  lx*tween  pronation  and  supination,  or  between  cnitwanl 
and  inward  rotation.  As  soon  as  the  patient  is  able  to  lie  up  or  to 
get  about,  some  ap|>aratus  should  l>e  tlcvised,  whether  of  leather,  of 
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gj'psum  or  felt,  tin  or  steel,  according'  to  the  needs  of  the 
maintain  the  proper  posit  ion ,  prevent  stretching  or  contracture,  and 
to  allow  the  parts  to  be  used.  This  apparatus  is  to  be  removable 
so  that  the  systematic  massage^  electricity  and  exercise  can  be  kept 
tip  daily.  This  plan  of  treatment  should  be  pursued  for  montlis, 
or  as  long  as  improvement  can  be  observed.   A  suitable  brace  for  a 

lower  extremity  is  made  of  steel  cov- 
ered with  leathen  It  consists  of  a 
steel  pelvic  band  having  an  upright 
extending  from  the  pelvic  band  to  the 
sole  of  the  shoe  on  the  outside,  and 
jointed  at  hip,  knee  and  ankle.  On  the 
inside  of  the  limb  there  is  an  upright, 
extending  from  the  perineum  to  the 
sole,  and  jointed  at  knee  and  ankle. 
The  two  uprights  are  connected  by  en- 
circling bands,  half  of  steel,  upon 
thigh  and  leg-  The  knee-joint  has 
a  sliding  ring  or  other  device  which 
locks  the  hinge  in  extension  when  the 
patient  stands.  On  sitting  he  im- 
locks  it. 

With  most  cases  coming  to  the 
surgeon,  there  is  not  merely  paralysis, 
but  deformity  has  been  allowed  to 
develop.  It  is  the  defonnity  which 
must  first  be  dealt  with.  Fig,  137  ^vill 
serve  to  illustrate  the  bad  results  of 
infantile  paralysis  when  neglected.  The 
boy  was  five  years  old,  but  had  never 
walked,  the  disease  having  attacked  him 
early  in  his  second  year.  His  lower 
extremities  had,  as  usual,  suffered  the 
worst.  They  were  wasted,  cold,  and 
weak.  In  this  case  it  was  both  limbs, 
which  is  not  usual.  He  could  crawl, 
tJ^^gging  the  paralyzed  limbs.  Fig. 


Fig.  137.  Paralvsis  from 
POLIO  MYELITIS  in  the  second 
year.  He  could  not  walk 
nor  stand  withont  support 
ar>d  contracujres  held  his 
left  limb  flexed  as  shown. 
Attempts  to  straighten  the 
hmb  caused  lordosis. 


137  shows  his  best  effort  at  stand-^ 
ing  by   putting   the   strain   on  thofl 


ligaments  of  the  right  knee  in  over-extension,  and  leaning  on  the 
arms.  The  left  thigh  could  not  be  more  than  half  extended  because 
of  contraction  of  the  flexors.  The  left  sole  could  not  be  placed  on  the 
floor,  but  it  was  held  in  the  position  of  equinus  or  equino-varus 
by  the  shortening  of  the  unparalyzed  or  less  paralyzed  foot- 
extensors  at  the  back  of  the  leg.  Sub-luxation  backu^ard  of  the  left 
tibia  upon  the  femur  had  taken  place.    Attempts  to  stand  upright 
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^UStei  larckisis  by  the  pull  ot  the  comractcd  thigli  musdn  ttpon 

die  pelvl*. 

Obviously  it  would  be  impossible  in  itieh  a  caie  to  ovcrowne 
the  deformity  by  niechaciical  appliances  of  amy  kind.  Moculi»  o[ 
tittle  and  the  expenditure  ot  oieasureSe^s  patioice  would  result  in 
nothing  but  failure,  uicl  pcrhai^s  add  pr^tsttre  ittceration  to  the 
trouble*  The  deformity  must  be  overcome  before  a  brdce  is  applied. 


Fttk  tjfl    Samp  ai«e  as  Fif.  |J7  alter  Fib.   ijg     Same  ai«e 

tcmtktmt            nMwd  him  to  tirifif  tlic  ^harnn  la  Fi||«.  tj7  ui4 

kit  tin'             1  to  piUcc  the  tole  npaa  tA  ^>rftli  Ivsm  M^pBed. 

the  door    :>..i;j.i4e  mces  are  »howiL  Bat  ihle  lo  wiHl 


The  ri  r^nrtr  T  of  thc  tfugli,  and  alMJ  Ihc  tentlo  Achillii, 

were  r  %,  lo  titat  the  hm  amid  take  the  potttkm 

fth  u  liuth  soles  on  the  Aocsr.  mcfa  bct« 

li  r  lordoiia  impruved.   But  ^  needed 

•id  to  support  the  weight  and  cootrol  pcidttim^  and  lo  braeci 
•opplted.   Tlve  Itmli*  lietitg  now  in  portion  for  loeorootion,  active 
exercise,  supplemented  by  hoi  bathinir  and  maasa^.  began  to  im- 
prove thetn  fo  tJiat  he  ^xm  walked  very  wdL   Almoat  cftry  case 
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of  infantile  paralysis  can  be  ii 
walk  or  to  use  the  arm  if  def 
maintained  in  a  position  to  be 
that  is  paralyzed,  the  brace  hs 
the  joints  in  such  position  that 
port  weight.  For  instance,  in 
knee  must  be  held  in  extensioi 
the  right  must  be  prevented  : 


squarely  under  the  leg,  where 
walking.  Sometimes  a  strong 
brace  attached,  with  a  joint  tha 
beyond  a  right  angle,  but  alio 
the  shape  of  a  spring  or  a  rul 
terior  muscles  are  paralyzed  s( 
toe.  In  other  cases  it  is  neces 
of  the  foot  instead  of  only  up 
band,  of  which  half  its  circle 
brace  with  the  artificial  musch 
ankle,  but  in  all  deformities  ii 
nus.  In  club-foot  from  paral 
dons  should  be  released  in  the 
foot.  In  equinus  the  tendo  Ac 
or  lengthened  or  part  of  it  tr; 
can  be  planned  and  perform 
equino-varus  the  tendo  Achilli 
may  be  also  the  plantar  fasci 
common  form,  calcaneo-valgu 
In  calcaneus  the  tendo  Achill 
foot.) 
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The  technique  tif  tcnoloniy.  and  tmclcm  «hortmmf^  and  ten^- 
^  ming,  wiU  lie  ftmnil  in  the  section  cm  Ibc  toitlom* 

It  h  useless  to  |>erforni  either  Icndon  sharteninisr  i>r  lengthen- 
tng  if  il  c  connected  with  the  temim  it  completely  paraljreed. 

If  i*>c  li  las  but  rfight  power p  putting  it  lo  mc  will  improve 

it*    Oihemt^e  a  imiptc  tenotomy  will  relieve  the  contracture  as 
wdl  a»  a  icfidon  len^bcntng;  aiMl  a  abortened         -  ^  p«ra* 
(  lyied  tendcn  wtll  require  also  arthrodesis  to  show  -  ciablc 

result 

Jrikriipd^su. — In  complete  paralysis  of  ntu^tes  ctmtrollisig  foot 
or  leg  or  thigh,  causing    tlatl-jrrint  "  at  the  anklr,  at  the  knee  or  at 


•a  dMt  the  ankle  ficids  Uimtly. 


Ivft  imd  rtir  nght  tec  parmSjwl, 
Ctntdrcn  mm  in  twrlffn  |peaf. 


the  hip,  the  operation  of  arthtoilests  is  aoni  frformcfl  with 

the  object  of  causing  ankylonU  of  the  joints  n  josttioci  as  will 
snpport  the  weight  of  the  body  and  |%crmit  walktnf^.  I|  has  also 
bcto  occmsiocially.  although  far  Ii^i  frri}oent]y«  perf untied  at  the 
or  wrist  than  at  the  anUe*  The  operattott  is  very  sirniUr  to 
^msioii  or  at>*pkal  rcsectkm.  but  more  castly  done,  for  there  is  no 
tbfue  to  look  for  and  reinove.  For  each  joh  *  *hr  -n<ide  ol 
is  ieledril  which  Mrems  best  suited  to  the  1  1  case. 

ofie  side,  thai  ^ak  u  spared, 
.<aments  npon  the  side  opened 
are  shortened  in  tbe  closing.    In  the  ankle  thi»  operaitan  finds  its 
;  ttsef til  applicatioa.  The  usual  ioosioci  is  anicripr*  Som  cfier- 
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ators  prefer  the  posterior,  or 
cotiditions.  In  the  knee  the  ii 
After  the  joint  is  opened,  wtl 
the  cartilage,  or  a  portion  of 
remove  all  of  the  cartilage  nc 
severed  tendons  and  ligamer 
and  no  drainage  unless  a  str 
antiseptic  dressing*,  a  plaster 
ized  for  one  or  two  months 
both  knee  and  ankle  in  the  sa 


Fig.  143.    Hammertoe,  ajf 

cavtis,    with    equinus,  ft 

myelitis.  Case  of  Di 
McCurdy. 


would  prefer  to  wear  appar^ 
joint,  which  cannot  be  bent 

Arthrodesis  of  the  hip| 
is  so  readily  liixed  spontanea 
ankylosis  is  not  always  obta 

Contraction  deformities 
myelitis  are  a  difficult  class  1 
to  the  weight  and  pulley,  01 
mies.  But  when  ihe  deep- 
liganients  are  all  permanent) 
ative  work  to  release  them, 
the  femur  close  below  the  le 
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niquc  of  osteotomy  is  described  in  the  chapter  on  rickety  dcf«imiities. 
In  the  thigh  the  incision  would  Ix;  ti])on  the  outer  side. 

In  the  knee  the  most  common  deformity  is  flexion,  or  this  with 
suh-luxation  liackward.  If  flexion  only,  it  may  frequently  be  over- 
come by  the  use  of  a  lliomas  knee  splint,  applyinf^  an  elastic  bandaf^ 
or  even  a  flannelette  roller  over  the  knee,  tightening  it  a  httle  every 
«lay.  Traction  with  weight  and  pulley  will  al>o  often  imcciTfl.  In 
other  cases  it  is  necessary  to  tenotomize.  If  there  is  als^o  sub-luxa- 
tiim  these  methods  will  not  answer.  Weight  and  pulley  to  the  leg 
may  be  use«l  if  a  secon<l  one  Ik*  ai)i)lied  to  the  upi)er  end  of  the  tibia 
to  pull  forwanl  the  head  of  the  bune.  Or  a  splint  resembling  the 
Thomas  knee  splint,  with  a  band  to  press  f«>rwarfl  on  the  tibial  heati 
an<l  another  to  press  l>ackward  uiK>n  the  lower  end  of  the  femur^ 
may  be  used.  ( )r  forcible  straightening  may  be  performetl,  either 
by  manual  frtrce  or  the  aid  of  a  Peters  or  Goldthwaite  or  other  pat- 
tern  of  genuclast. 

Tendon  Transplantation. — Mo<lem  surgeons  have  not  been  con- 
tented with  mechanical  aids  to  locomotion,  with  arthrodesis,  correc- 
tion of  defonnities  by  tenotomy,  with  tendon  lengthening  or  short- 
ening. 1*hey  have  attempted,  successfully,  to  substitute  healthy  mus- 
cles ft>r  paralyzed  by  the  procedure  known  as  tendon  transplanta- 
tion. Tile  principles  and  the  technicpie  of  this  procedure  arc  dis- 
cussed in  a  general  section  on  the  subject  in  a  previous  chapter. 
Tendon  transplantation  often  finds  a|>plication  in  poliomyelitis,  in 
which  (^ften  a  single  muscle  or  gnnip  of  muscles  may  be  (lanilyzed, 
and  sound  or  nearly  soun<l  nuiscles  have  their  tendinous  attachments 
within  reach.  Kach  case  nuist  1)c  carefully  studied  and  the  work 
planned  to  suit  it.  A  few  examples  will  l>e  citeti  by  way  of  illustra- 
tion. With  paralysis  of  iMjth  tibiales  the  foot  is  everte<l  and  flat- 
tenet!  and  the  (utient  treads  u|H)n  its  inner  border.  If  the  extensor 
proprius  hallucis  is  healthy  its  tenckm  can  Ix;  cut  ami  transplanted 
to  the  |KTiostcum  of  the  inner  side  of  the  scaphoid.  To  supplement 
its  action  the  tendon  of  the  fteroneus  longus  may  l)C  cut  at  the  outer 
iMtrder  of  the  f<N)t.  drawn  out  through  an  incision  Unbind  and  above 
the  outer  maleolus  and  drawn  through  a  tunneled  o|>ening  Iwrneath 
the  tendo  .\chillis.  ami  attached  to  a  gnxive  !H*neath  the  periosteum 
of  the  scaphoiil.  Or  with  the  same  condition  of  valgus  or  e<|uino- 
valgus  friim  |)aral\sis  of  lioth  tibiales.  the  |KToneus  brevis  may  be 
transplanted  as  just  descrilKtl  for  the  iHrnmeus  longus,  and  the  pcro- 
neus  tertius  Ik*  carrietl  under  the  ten«li»ns  in  front  of  the  ankle  and 
alM>  instated  intf>  tlie  scaphoid.  Or.  with  ]>aralysis  of  the  tibialis 
amicus  the  tenilon  of  the  extensor  i>ollici^  may  l>e  divide<l  and  so 
tran^I>lanted  as  to  take  the  work  of  the  paralvzed  muscle. 

With  i»aral\sis  of  the  gastntcnemiu^  and  soleus  we  get  calca- 
neus: the  i>eronei  remaining  healthy,  the  latter  may  be  transplanted 
and  made  to  tb  the  duty  of  the  former.  The  tendo  Achillis  should 
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be  shortened.  If  pes  cavus  also  exists  with  over-action  of  the  ante- 
rior tibial  group,  this  deformity  should  be  forcibly  corrected  at  the 
same  time.  Conversely,  with  paralysis  of  the  peronei,  the  gastroc- 
nemius remaining  unparalyzed,  the  tendo  Achillis  may  spare  its  outer 
half,  which  is  detached  from  its  insertion,  split  upward  a  distance 
of  two  or  more  inches,  and  by  having  its  length  augmented  with 
strands  of  heavy  silk,  be  inserted  into  the  outer  side  of  the  cuboid, 
and  be  made  to  abduct  and  evert  the  foot. 

Likewise  the  inner  half  of  the  tendo  Achillis  may  be  carried 
around  the  inner  side  of  the  joint  and  sutured  to  the  tendon  of  the 
paralyzed  tibialis  anticus;  or  a  better  procedure,  the  transplanted 
sound  tendon  may  be  lengthened  by  silk  and  inserted  into  the  peri- 
osteum on  the  inner  border  of  the  foot. 

Of  the  muscles  which  move  the  leg  upon  the  thigh,  that  most 
frequently  paralyzed  is  the  quadriceps  extensor.  This  has  been 
successfully  treated  by  transplanting  the  hamstring  tendons  forward 
to  the  tendon  of  the  extensor,  or  with  silk  grafts  extending  them  to 
the  anterior  surface  of  the  head  of  the  tibia.  Before  resorting  to 
this  procedure  it  should  be  ascertained  whether  the  gastrocnemius 
is  sufficiently  strong  to  accomplish  flexion.  If  it  is  not  thought  best 
to  spare  the  hamstrings  from  their  normal  situations,  the  tensor 
vaginae  femoris  and  the  sartorius,  being  transplanted  to  the  quadri- 
ceps, can  be  utilized  as  extensors  of  the  leg.  It  should  be  men- 
tioned that  after  transplantation  of  the  hamstrings  over-extension 
of  the  knee  has  occurred  in  some  instances. 

The  foregoing  are  but  examples  of  the  application  of  tendon 
transplantation.  The  variations  that  are  resorted  to  are  as  numerous 
as  the  varying  distribution  of  the  paralysis,  and  more  so.  There  are 
scores  of  them. 

In  all  cases  the  technique  as  described  in  the  general  section 
must  be  observed.  The  joint  must  be  held  in  over-correction  and 
the  transplanted  tendon  must  be  taut  when  it  is  attached  to  its  inser- 
tion. In  operations  near  either  knee  or  foot  both  joints  should  al- 
ways be  included  in  the  plaster  bandage.  Otherwise  immobility  is 
not  assured. 

Nerz'e  Transference. — The  general  subject  of  nerve  transfer- 
ence and  nerve  suture  has  been  discussed  in  another  section.  It 
has  an  application  in  the  treatment  of  paralysis  following  poliomye- 
litis. An  example  is  one  of  Murphy's  cases.^  The  paralysis,  of  five 
years'  standing,  was  limited  to  the  anterior  tibial  and  extensor  com- 
munis digitorum  muscles.  An  anastomosis  was  made  between  the 
external  and  internal  popliteal  nerves.  A  tendo-plastic  operation  also 
was  performed,  the  flexors  being  elongated  and  the  extensors  short- 
ened. The  result  was  great  improvement.  Electrical  response  re- 
turned to  the  extensors  and  the  patient  was  able  to  walk  and  to  run. 

^  Magazine  of  Surg.,  Gynec.  and  Obst.,  April,  1907. 
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Another  example  i»i  implantation  of  two-tliinls  of  the  peroneal 
branch  of  the  nuisciilo-ciitaneous  into  the  anterior  tibial.  Conversely, 
an  anastomosis  may  l)e  formed  between  the  anterior  tibial  and  the 
musculo-cutaneous.  fSpiller  and  I'razier.')  There  are  many  dif- 
ficulties in  the  way  of  nerve  tran>ference  in  paralysis  in  the  same 
quarter  of  the  IxKly.  T.ut  many  of  them  will  lie  i»vercomc  by  fur- 
ther study  and  exi>eriment.  Murphy  liraws  attention  to  the  cauda 
as  a  zone  wherein  the  lower  sacral  and  lumbar  nerves  are  in  close 
proximity,  and  could  be  joined  to  neighboring  fibers,  or  to  roots  on 
the  opiKJsite  side  of  the  cord. 

CEREBRAL  PARALYSES 

Infantile  Cerel)ral  Paraly>i>  iSf^astic  Paralysis.  S/*aslic  Di* 
f*li\i:ia.  Paraplegia  or  Hemiplegia). — The  accunudated  literature 
u|xiii  this  >ubject  is  vi)luminous  and  still  augmi-nttng.  and  I  can  only 
present  here  a  brief  outline  which  has  a  InMring  uixni  the  practical 
surgery  of  the  condition.  There  is  much  confusion  in  the  earlier 
descriptions,  and  more  recent  studies  have  not  yet  >olved  all  the 
problems  ]K'rtaining  ti>  the  subject. 

There  are  a  numlK-r  of  causes  connecle<l  with  malformation 
of  the  brain,  and  fetal  disease  of  the  brain  s<i  early  in  fetal  hfc  and 
Ml  ob>cure  a>  to  lie  in  many  instances  untraceable. 

In  another  cla*»s  of  ca>es  the  l)raiii  was  uri^inally  nonnal  in  de- 
velopment and  health  up  to  the  hour  (»f  lurth.  whrn  accidental  injury 
resulte<l  in  changes  accompanieil  by  spastic  paralysis. 

In  a  third  da^s  of  ca^cs  the  brain  was  normal  in  develofimcnt 
ami  e^capetl  the  dangers  incident  tti  birtli.  but  later,  from  accident 
(»r  ili>ease.  became  disabled  in  its  motor  anil  prokdtly  in  other  areas. 
Now  it  is  the  sec(»nil  and  third  class  of  caMS,  and  particularly  the 
sec(»nd.  the  birth  i>al<ieN,  that  |»resenl  ihi-  greatest  surgical  interest. — 
an  inlere^^t  which  1  believe  will  increase  with  further  surgical  Ntudy 
of  the  subject. — and  yet  it  is  luvessary  for  us  to  consider  somewhat 
all  three  groups*  of  cases.  None  of  them  are  to  lie  li«>ked  UfMin  as 
an  active  ilisease.  but  rather  as  a  result  «if  devel  •pmentai  fault,  or 
of  injury,  or  of  ilisease.  which  has  already  at  some  lime  in  the  past 
d«»ne  its  worst,  since  which  time  nature  has  endeavored  to  deal  with 
the  conse<|uences.  It  should  Inr  understi»«Hl  tliat  it  is  only  i»ne  promi- 
nent s\mpti»m  that  has  given  the  name  to  the  disease.  an4l  that  tnere 
are  often  other  symptoms,  such  as  idi«»cy  or  epilepsy  in  connection; 
and  that  no  classification  is  at  the  prisent  time  scientific  either  from 
an  etiological  or  clinical  standfKunt. 

Paralysis  kri»m  Prk-Natal  ('Ai  sr<. — In  these  cas*»s  there  is 
defective  f«'rmation  (»f  brain  tissue.  !!ucnH*ejtbalus.  ftorencephalus, 
or  the  results  of  fetal  intracranial  hemo  rrhage  it  thromUx^is.  Some 
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cases  have  been  attributed  to  lowering  disease  of  the  mother,  or  to 
injury  of  the  mother  during  pregnancy.  In  some  cases  there  is  no 
gross  lesion  of  brain,  but  a  failure  of  development  of  the  cells  of  the 
cortex.  The  results  vary  according  to  the  stage  of  the  development 
of  the  fetus  when  the  arrest  took  place  and  to  the  location  and  ex- 
tent of  hemorrhage  or  thrombosis. 

Symptoms. — ^These  cases  usually  present  a  variety  of  symptoms 
more  prominent  than  the  motor  paralysis.  There  is  usually  feeble- 
mindedness or  idiocy  in  some  degree.  There  is  sometimes,  but  not 
always,  abnormally  small  or  asymmetrical  cranium.  And  there  is 
frequently  some  other  malformation  besides  that  of  the  brain.  The 
paralysis  is  usually  widely  distributed  and  either  diplegic  or  para- 
plegic. When  the  cortical  portion  generally  has  failed  of  develop- 
ment the  spastic  feature  does  not  accompany  the  paralysis.  The 
muscles  are  flaccid.  In  other  cases  there  is  rigidity  and  apt  to  be 
convulsions. 

Paralysis  from  Birth  Injuries  (Birth  Palsies;  Little's 
Disease). — In  this  important  and  interesting  class  of  cases,  the  con- 
dition results  from  meningeal  or  intra-cerebral  hemorrhage  in  an 
infant  at  or  about  full  term  or  in  the  act  of  birth.  There  may  be 
present  only  that  predisposition  to  hemorrhage  which  seems  normal 
to  the  fetus  at  term,  or  a  distinct  hemorrhagic  blood  dyscrasia  which 
is  thought  to  be  due  in  some  cases  to  an  unknown  infection,  in 
others  undoubtedly  to  syphilis.  The  exciting  cause  is  injury  before 
or  more  frequently  during  labor.  This  may  arise  in  cases  of  undue 
or  prolonged  pressure  upon  the  head,  premature,  precipitate,  or  de- 
layed delivery,  or  forceps  delivery,  delay  in  head-last  cases,  and 
asphyxia  livida  from  any  cause.  In  many  cases  there  is  cephal- 
hematoma and  in  a  few  demonstrable  cranial  fracture.  The  hem- 
orrhage varies  greatly,  both  in  amount  and  in  location.  There  may 
be  only  a  drachm  or  two,  or  several  ounces.  This  may  be  diffuse 
or  all  in  one  mass.  It  frequently  comes  from  the  vessels  of  the  pia- 
mater,  or  a  cerebral  vein,  or  more  rarely  a  sinus,  or  a  vessel  travers- 
ing a  cranial  foramen.  Therefore  it  may  be  beneath  the  pia  or  be- 
tween pia  and  dura,  or  between  dura  and  skull.  The  blood  is  more 
frequently  found  at  the  base  and  posteriorly,  but  it  may  occur  over 
the  convexity,  especially  over  the  occipital  lobes  of  the  cerebrum. 

Hemorrhage  may  lead  to  softening,  or  set  up  a  meningitis,  or 
gradually,  by  pressure,  after  months  or  years  lead  to  atrophy  of  the 
brain,  sclerotic  changes,  and  sometimes  cystic  degeneration.  The 
sclerosis  consists  in  proliferation  of  the  neuroglia,  thickening  of 
the  walls  of  the  vessels,  and  hypertrophy  of  the  connective  tissues 
all  about  them,  while  the  nervous  elements  diminish  or  disappear. 
The  sclerosis  may  be  localized  in  tuberous  shaped  portions  or  dif- 
fused over  one  of  the  cerebral  hemispheres.   But  it  may  be  impos- 
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sible  in  making  an  autopsy  upon  a  case  of  spastic  ])aralysi$  to  state 
uhcihcT  the  original  cause  was  a  cerebral  hemorrhage  or  meningo- 
encephalitis or  embolism.  Nor  is  it  always  possible  to  say  whether 
it  was  seconilary  to  any  of  these  or  was  an  arrest  of  development. 
What  Sachs  calls  agnesia  corticalis.  conNidi-ring  it  a  failure  of  dcvel- 
o|)incnt  of  the  cells  of  the  cortex,  Oppenheim  attributes  in  many  in- 
stances to  changes  secontlary  to  meningeal  hemorrhage.  I'urenceph- 
alia  may  <K:cur  in  connection  with  the  scleroMS  or  imle|X!ndently  of 
it ;  and  like  it  may  Ih:  l(X)ke«l  u\Hm  as  an  error  of  development  or  as 
secondary  to  intra-utcrine  disease  or  to  an  injur)-  or  disease  acquired 
at  or  after  birth.  The  cysts  are  usually  about  the  size  of  a  walnut, 
an<l  arc  apt  to  be  located  in  the  central  and  tem}x>ral  convolutions,  but 
may  t>ccupy  nearly  as  much  of  a  hemisphere  as  is  supplied  by  the 
middle  cerebral  artery  and  the  artery  of  the  Sylvian  fissure.  De- 
generations also  of  the  internal  ca}>sule  and  the  lateral  columns  of 
the  cord  are  frequently  found. 

Symf*toms.  An  extensive  hemorrhage  taking  place  cither  be- 
fore or  during  lal>or  may  cau>e  death.  ( )r  the  infant  may  be  bom 
alive  but  asphyxiated,  and  even  when  resuscitated  remain  lethargic, 
with  shallow  or  irregidar  respiration,  and  feeble  and  slow  pulse, 
lie  can  scarcely  l>e  induced  to  nurse.  He  may  sink  gradually  and 
«lie  after  a  few  hours;  or  may  rally  aufi  develop  rigitlities  of  the 
muscles  of  the  extremities,  retraction  of  the  heatl  with  contracte<l 
pupiU  and  instagmus.  increased  patellar  retlex.  sometimes  general 
convulsions.  It  is  probable  in  such  a  case  that  the  hemorrhage  is 
o\er  the  cortex.  It  is  after  henK)rrhage  at  the  Ikinc  that  coma  with 
paral\sis  of  respiralii>n  causes  death  without  convulsi(»ns  c»r  other 
mut«»r  disturbances.  In  many  cases  it  is  difficult  to  acertain  whether 
paralysis  is  present,  or  will  follow.  In  s<»me  it  may  t>e  observed  that 
a  leg  or  an  arm  or  the  face  is  paralyzed:  or  the  convulsitms  or  auto- 
matic movemeius  may  l>e  confined  to  one  i)art.  showing  irritation 
at  the  corres|K)nding  c<»rtical  center,  to  \k  f«illowed  later  by  |>araly- 
sis.  ( Krcasiiinally  definite  hemiplegia.  «liplegia  or  monoplegia  can 
l>e  denumst rated.  .Many  cases  are  undetected  until  the  child  is  old 
enough  to  make  voluntar}-  movements. 

OiUi^tiosis. —  The  main  diagnostic  symptoms  of  the  recent  case 
are  succiiictl>  listed  by  Holt  as  "  stu|»or,  rigiilily,  increased  reflexes, 
C4tnvuKions.  parahsis.  anil  opisthotonos.**  The  nystagmus,  con- 
tracted.  ddated  (»r  unequal  pupils,  sighing,  irregular  respiration,  1 
bulging  fontanel,  may  als*)  l>e  present,  t  >ften  there  is  corroborative 
evulence  in  a  cephalhemat«)ma,  a  fractured  skull,  a  histor>'  of  breech 
presi-ntation.  tedious  lalM»r,  asphyxia  at  birth  and  other  probable 
causes.  The  presence  «»f  a  group  of  the  symptinns  detailed,  in  a 
new-lioni  infant  or  *ine  ap])arently  nonnal  ami  of  full  tenn  tlevel- 
opmcnt,  justifies  the  diagnosis  of  intracranial  lienx>rrhagc.  But 
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with  a  small  and  cachectic 
syphilitic,  or  with  a  microcep] 
cranium,  or  spina  bifida,  or  ot 
in  the  presence  of  several  of  t 
hemorrhage.  The  cases  whic 
ably  live  to  develop  the  secc 
according  to  the  extent  and 
may  be  hemiplegic,  diplegic,  j 
Of  150  cases  reported  by  Os 
and  1 1  paraplegic.  Holt  belie 
and  paraplegias  outnumber  tl 
to  one ;  but  that  many  of  the 
while  the  hemiplegics  live  to 
come  under  the  observation  c 
infancy  there  may  be  more  01 
tremities,  particularly  of  the 
the  neck  and  trunk,  with  occ 
may  be  noticeable  backwardn 
cal  and  mental,  the  babe  not 
up  or  to  grasp  objects  or  to  n 
normal  infants  do.  Or  the 
unnoticed  or  considered  mer 
or  four  or  five  years  old. 
degree.  A  severe  case  may 
with  spastic  rigidity  of  the  e 
in  the  upper  than  in  the  lo^^ 
rigid  as  to  prevent  the  patien 
with  a  stiff  and  jerking  gait, 
it  in  advancing  the  foot.  Tl 
or  equino-varus.  The  hand 
irregular  choreic  movements, 
thumb.  These  movements  a 
middle  and  lower  parts  of  th 
to  steady  pressure.  The  crai 
quently  the  mouth  is  large  ar 
The  teeth  are  large  and  in 
often  amounting  to  partial  id 
than  one  would  expect  from 
exaggerated.  Electrical  react 
nearly  half  of  the  cases. 

Acute  or  Subacute  A 
class  of  cases  occurs  in  childi 
accident.  As  a  result  of  wh 
themata,  or  diphtheria,  or  pne 
and  sometimes  without  dis< 
More  rarely  it  is  diplegia  or 
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Lesions, — The  lesions  may  !)e  found  in  the  bliKxl- vessels,  or  in 
the  inemhranes  of  tlie  brain.  But  if  a  hemorrhage  it  is  more  apt  to 
occur  over  the  convexity  than  in  hemorrhajje  at  birth.  Hemorrhage 
may  initiate  or  may  result  from  meningitis.  Sinus  thrombosis  and, 
more  rarely.  eml)olus,  may  tx?  associated  with  it.  Whether  the  pri- 
mary lesion  is  of  blood-vessels  or  of  the  meninges,  the  effect  upon 
the  brain  sub>tance  is  much  the  same  as  has  been  descril>ed  in  birth 
I»alsy.  namely,  atrophy  and  sclerosis,  with  secondarj'  degencratiim 
in  tile  cord. 

Sy9$tptofus, — A  typical  primary  case  is  usiiered  in  by  fever,  con- 
vulsions, often  with  vomiting,  and  followe<l  by  coma  or  delirium. 
These  symptoms  continue  for  several  days,  when  ]KiraIysis  is  discov- 
ered, usually  hemiplegic.  In  secondary  cases  there  may  be  only 
convulsions,  and  |>erhaps  coma,  in  addition  to  the  symptoms  of  the 
primary  disease.  Occasionally  the  coma  or  general  (>aralysis  results 
in  <leath.  The  cases  that  recover  present  spastic  ()aralysis  with  in- 
creased reflexes  on  the  affected  extremities.  The  ])aralysis  may  im- 
prove considerably  in  the  course  of  a  few  weeks.  The  speech  center 
m.iy  be  atYecied.  an<l.  curiously,  this  occasicaially  occurs  in  right- 
side«l  brain  lesitms  as  well  as  left-sidetl  in  infants.  After  a  few 
years,  atrophy  of  affected  nuiscles  and  ci»ntractures  may  result.  As 
in  birth-palsy.  ef)ilepNy  and  irregular  choreiform  or  athetoid  move- 
ments are  cominnn  sequell.x.  The  mental  condition  is  very  much 
less  likely  to  be  affected  than  in  birth-jKiKy. 

Pr(f::Hosis  in  .III  I' or  vis  of  Infantile  Cerebral  Paralysis, — ^Three 
factors  enter  into  the  pri»gnosis.  The  stage  of  development  of  the 
brain  when  the  lesion  occurs,  and  the  extent,  and  the  locatiim  of  the 
le«»i«»n.  ThoM-  injured  or  iliseased  in  fetal  life  are  apt  to  be  seriously 
damaged,  and  many  i>f  them  do  not  survive  infancy.  Those  in 
whom  the  legion  is  h)  extensive  as  to  produce  «liplegia  or  [laraplegia 
may  l>e  placi-d  in  the  same  class  as  reganls  prognosis.  If  any  of 
them  survive  iluy  are  scriou^-ly  defective  nuntally  and  practically 
helpless  p!i\^ioa!l\  on  account  i»f  spastic  i»aral>siH  of  the  extremi- 
ties. \\  hen  the  le-inn  has  In'en  of  less  extent  and  resulted  only  in 
bemifdegia  there  i>  prosjvct  not  only  t>f  life  but  oi  a  tlegree  of  useful- 
ness. The  *»Mer  the  chiKl.  and  therefore  the  m«»rc  advancetl  the 
cerebral  devel^pnient  at  the  lime  of  the  jiaralytic  attack,  the  less 
seri4»us  is  the  resulting  damage  to  mind  and  mi»l«»r  centers.  In  an 
infant  it  i**  |M»svible  ft»r  s|K*ech  to  l>e  re^tured  after  having  been 
<lestroyed  l»\  a  U->'u*n  in  the  left  side  of  the  l»rain.  the  right  siile  ap- 
I»arently  acting  as  a  s|>eech  center.  The  pn»bability  t»f  the  devel«^p- 
ment  of  epilep*«\  should  Ik-  txirne  in  mind.  It  i^  im|)ossible  to  pre<lict 
in  infancy  what  the  degree  of  mental  development  will  l>e.  Onli- 
narilv  thrre  i**  a  timlenex  if » wan  I  improvement.  Much  can  he  tlone 
by  education  an«l  training,  l>oth  fi^r  the  mind  and  for  the  ImmIv.  and 
an  improvement  of  the  physical  condition  and  the  motor  cuntn»l  by 
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surgical  means  seems  to  react 
The  less  the  mental  deficiency 
efit  from  surgical  interference  f 
Diagnosis. — In  the  acute  s 
impossible  to  distinguish  be 
secondary  to  another  disease, 
would  likely  supervene  earlier  i 
develop.  Early  loss  of  conscio 
alysis  point  toward  hemorrhag 
istic  symptoms  of  cerebral  pars 
gic  or  hemiplegic,  the  presenc 
pressure,  exaggerated  reflexes 
tered  electrical  reactions.  Cor; 
the  psychic  symptoms  and  the 
culi,  and  in  the  history.  Par 
certain  muscle  groups,  or  eve 
absent;  rigidity  if  present  is  p 
sure  in  a  short  time;  the  par; 
degeneration  is  present,  and  th 
sure  paralysis,  for  instance,  th 
are  pain  and  usually  deformi 
symptoms.  In  beginning  pj 
past  history  does  not  make  1 
do  so. 

Treatment. — The  treatmei 
be  prophylactic,  and  resolves  it 
disease  is  present,  and  hygienic 
nant  woman  in  all  cases.  Th- 
birth  rests  with  the  obstetricia 
undue  or  prolonged  pressure 
rhage  in  the  new-born  has  nc 
profession  that  it  deserves, 
rhages  at  the  base  or  in  inaccej 
surgery.  But  those  not  result! 
which  are  a  large  number  with 
should,  if  the  diagnosis  can  h 
localized  with  reasonable  cert< 
relief  by  trephining  and  rem 
Operations  upon  the  Cranium 
of  such  a  procedure,  and  yet  \ 
and  sometimes  worse  than  deat 
ization  are  often  difficult;  and 
these  could  both  be  accompl 
Otherwise  nothing  can  be  dor 
but  to  keep  the  babe  quiet  an 
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incnin^^^itis,  fever,  or  vomiting  !>ui>cr>'cninp:  arc  ti>  \fc  treated 
syniptoinatically.  The  same  may  be  said  of  the  acute  stage  of  ac- 
quireil  paralysis.  Hut  later  the  treatment  of  the  resuhing  condi- 
til  Ills  is  by  educational  methods,  massage,  i^assive  ami  active  move- 
ments, gymnastics  and  electricity.  Faradic  electricity  is  recom- 
mended to  be  used  daily.  When  the  spastic  cuniractions  prevent 
placing  the  i)arts  in  position  for  projurr  use  they  should  !k'  relieved 
by  tenotomies,  myotomies  and  fasciotomies  in  the  same  manner  as 
descrilxHl  for  spinal  paralysis.  It  is  usually  useless  to  attempt  cor* 
rection  by  the  use  of  braces  without  operation.  Pain  ami  ulceration 
\vf)uM  ensue  and  no  i)ermanent  correction  of  the  spasm  \k  accom- 
plishe<l.  Tenotomy,  besides  allowing  correction  nf  the  defonnity. 
relieves  the  spasm.  Hut  when,  after  OfHTating.  the  extremities  can 
l)e  lield  in  position  for  use  without  umlue  ten>ion.  it  is  surpriMUg 
how  much  more  goo<l  is  apparently  accomplished  by  the  massage 
and  the  gymnastics.  Successful  use  of  the  muscle^  often  stimulates 
the  chiUl  mentally.  an<l  all  the  distressing  features  of  the  case  may 
Im?  alleviated  in  a  ver>'  satisfactory'  manner. 

The  tendo  Achillis  and  the  hamstring  tendons  are  those  most 
fre(|uently  requiring  section.  These  may  Iw  divitled  by  the  subcu- 
taneous or  o|K*n  methcxls.  When  the  fascia  al>o  retpiires  divisi<^ 
in  the  |)opliteal  region  it  is  better  to  use  the  o|>en  metlKHl,  closing 
the  skin  wound  afterward  with  sutures.  The  o|KTation>  ami  the 
braces  are  exactly  the  same,  as  are  more  fully  de>cri!K*d  in  sections 
on  ten<»lomies.  on  correction  of  deformities  in  ii»»lii»m>i'lilis.  and  im 
correction  (»f  club-f(K>t.  Hut  in  tenotomy  for  cerebral  paralysis  ihc 
deformity  is  merely  corrected. — not  over-corrected, — iK  ttiro  putting 
it  up  m  pla^-tcr.  After  the  pla>ter  bandages  are  di'^iK-nNcil  with,  a 
prf>i>er  brace  is  applied  and  used  for  months,  and  not  laifl  a^ide  until 
there  is  no  tendency  to  relapse. 

In  epilepM  following  trauma  if  the  lesion  can  \k  liKralized,  ojKra- 
tion  is  to  l>e  c<»nsideretl :  but  if  there  is  evitlence  t»f  secondary  changes 
in  the  brain,  operation  wouKl  probably  be  useless. 

OPERATIONS  UPON  NERVES 

A  rr;v  Transference  and  Suture  of  Serirs  in  the  Pariilyse'S  of 
Childhood. — r.y  combining  the  studies  of  anatomist^,  histnti agists, 
physinli .Joists,  neumlngists.  ami  experimental  and  clinical  >urgei»n5, 
an  immense  numlnT  of  data  have  been  accumulated  concerning  the 
structure  and  functions  of  nerves  and  their  In-havinr  undir  injur\' 
or  (h^i-a>e  ami  under  o])erations.  Many  of  these  facts  are  applicable 
in  |K'«liatric  surgery.  In  briefly  presi-nting  ths^  subject  I  ^hall  make 
u**e  nf  the  excellent  m*»m>graph  of  Mur]»hy  es|>ecia!ly.  and  ^'f  t!ie 
pai»er>  fif  Harris  anti  Low,  Kenne«ly.  Keen,  anil  others,  without 
at  tempt  in  i:  ti»  cre«lit  each  ob«»ervati«»n  to  its  orit;inaI  >ource. 

The  controversy  as  to  whether  a  ]H.Tipheral  nerve  which  has 
been  a  long  time  Mrvered  from  its  connection  with  the  cord,  or 
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whose  ganglionic  cells  have  been  destroyed,  is  permanently  degen- 
erated, is  not  yet  quite  settled  in  the  minds  of  all.  But  it  is  held  by 
those  who  have  been  foremost  in  recent  studies  upon  the  subject, 
that  if  the  connection  between  the  severed  nerve  and  a  central  gan- 
glion is  properly  restored,  that  new  nerve  fibers  will  regenerate  even 
if  the  disconnection  had  been  long  continued  and  degenerative 
changes  had  taken  place.  The  new  fibers  will  not  be  anatomically  or 
physiologically  perfect  at  first,  but  under  the  stimulus  of  impulses 
from  the  center  they  will  develop  to  normal  structure  and  function. 
The  length  of  time  that  may  elapse  and  the  exact  degree  of  degen- 
erative change  that  may  make  such  restoration  impossible  have  not 
been  definitely  determined,  but  restoration  to  function  has  been  se- 
cured in  nerves  which  had  been  severed  many  years  before.  How- 
ever, the  sooner  the  severed  peripheral  segment  is  united  to  its  own 
proximal  segment  or  to  another  sound  nerve  the  sooner  and  the 
more  complete  will  be  the  functional  result.  All  nerves  provided 
with  a  neurilemma  are  capable  of  this  regeneration.  Nerves  with- 
out a  neurilemma,  the  aneurilemmic  axones,  are  incapable  of  re- 
generation. 

It  interests  pediatric  surgeons,  especially  in  connection  with  the 
subjects  of  peripheral  paralysis  and  poliomyelitis,  to  know  that  gan- 
glionic cells  and  aneurilemmic  axones  when  destroyed  never  re- 
generate ;  and  that  all  the  extra-spinal  nerves,  peripheral  nerves,  cra- 
nial and  spinal,  that  is,  all  peripheral  nerves  excepting  those  of  spe- 
cial sense,  are  medulated  and  neurilemmic,  and  are  therefore  capable 
of  regeneration  under  suitable  surgical  conditions. 

The  fundamental  principle  of  uniting  nerves  so  that  regenera- 
tion shall  take  place  and  function  be  secured  lies  in  the  fact  that 
the  peripheral  axones  in  the  nerves  are  insulated,  and  that  to  secure 
axonal  contact  the  axis-cylinders  should  be  brought  together  end 
to  end,  or  else  freed  from  their  insulation  if  joined  laterally. 

Nerve  transference  is  applicable  both  in  cases  of  peripheral 
paralysis  due  to  a  contusion  or  division  of  a  nerve  trunk,  resulting 
in  a  separation  of  the  divided  ends,  or  in  the  presence  of  scar  tissue 
which  will  not  transmit  impulses;  and  in  peripheral  degeneration 
due  to  destruction  of  the  ganglion  cells.  The  operative  treatment 
consists  in  the  re-establishment  of  the  continuity  of  the  divided  nerve 
or  the  anastomosis  of  the  peripheral  end  of  the  divided  nerve,  or  of 
the  nerve  whose  center  is  destroyed,  into  a  potent  nerve,  that  is,  one 
receiving  impulses  from  ganglionic  cells.  This  plan  of  treatment 
has  not  as  yet  been  carried  out  in  many  cases.  But  a  large  amount 
of  experimental  work  has  been  done,  and  tested  in  practice  suffi- 
ciently at  least  to  justify  Murphy's  statement  that  "  the  treatment  of 
the  various  palsies  by  nerve  anastomosis  is  destined  to  a  broader 
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application,  wc  iimily  believe,  as  the  principle  underlying  this  treat- 
ment is  physiolof^ically  and  histolof;;icalIy  establishe<l.*'* 

In  all  operations  upon  nerve  trunks  an  im|x)rtant  step  is  the 
identification  of  the  nerve.  The  operator  should  not  de|)end  only 
upon  his  anatomical  knowledge,  for  the  tissues  at  the  seat  of  an  old 
injury  may  be  so  changed  in  structure  and  color  and  so  confused  in 
a  mass  of  connective  tissue  as  to  be  unrecognizable.   To  meet  this 


Fkl  143.   Diagram  >  1  lu  8  »hi)wing  various  met  hods  of  ner\*e  suture. 


difficulty  a  nerve  excitor  is  usetL  This  consists  in  a  metallic  electrode 
having  at  one  end  two  platinum  neetlles  or  tips  three  centimetres 
k>ng,  with  their  [xnnts  five  millimetres  a|>art.  At  the  other  end  the 
needles  arc  connecte«l  with  a  faradic  battery  having  a  weak  current. 
The  metallic  handle  and  needles  are  sterilized  and  can  be  used  by  the 
operator  during  liis  dissection.  L'pon  touching  a  motor  nerve  with 
the  nee<lles.  the  muscles  in  its  area  of  distribution  contract,  and  many 
mistakes  arc  thus  avoided. 

'  MaKa/inc  uf  Surg.,  Gytiec.,  and  l)b»tct .  April,  1907. 
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Nerve  suture  may  be  prin 
after  division ;  or  secondary,  \ 
between  the  injury  and  the  5 
suture  connective  tissue  should 
are  to  be  joined.  Axis  cylim 
growth  a  considerable  distanc 
they  cannot  penetrate  cicatric 
brought  to  face  each  other  wi 
sutured  in  position.  Even  a 
143,  Diagrams  i  to  8,  show  di 

The  needle  should  be  a  1 
fine  silk,  or  chromicized  cat^ 
suture  should  be  passed  throi 
surrounding  connective  tissu 
not  through  the  nerve  itself, 
the  two  ends,  a  flap  method  is 
of  spinal  cord,  or  a  piece  of  2 
of  catgut,  or  a  tube  of  a  decal 
and  afford  a  bridgework  fo 
tissue.   Sometimes  the  periph 
to  the  side  of  a  sound  nerve, 
purpose.    In  order  to  preven' 
tissue  at  the  seat  of  union,  vai 
ilized  tubes  of  decalcified  bo 
arteries  of  animals,  Cargile 
shell,  wax  or  paraffine  are  1 
operation  the  fascia,  or  mus 
drawn  around  the  point  of  su 
absolutely  necessary  for  succ 
of  function  comes  in  a  certaii 
finally  motor.   The  time  nece 
much  in  different  cases,  and 
mulated ;  but,  approximately, 
six  weeks  nor  motion  sooner 
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THE  SPINE 

Malformation  of  the  Sacrum — The.  Normal  Ccr\'es  of  the 
Spine — Lateral  Curvature  or  Rotary-Lateral  Ci'rva- 
•  ture  (Scoliosis) — ^Tuberculosis  of  the  Spine  (Tott's 
Disease;  Caries  of  the  Spine;  Spondyutis). 

The  conditions  of  the  spine  with  which  the  children's  surgeon 
should  be  acquainted  are  the  malformations,  tumors,  cur\'aturcs. 
including'  the  rickety  deformities,  spondylitis,  Pott's  disease  or  caries, 
the  typhoid  spine,  the  hysterical  spine  and  cases  of  injur>*. 

Sarcoma  of  the  spine,  aneurism  of  the  abdominal  aorta,  syphilis, 
actinomycosis,  and  hydatids  of  the  spine,  are  infrequent  or  so  ex- 
tremcly  rare  as  only  to  be  mentioned  as  possible. 

SPINA  BIFIDA 

The  nerve  elements  of  the  spinal  cord  are  derived  from  the 
epiblast.  At  first  a  mere  furrow  forms  in  the  outer  layer  of  the 
blasttKlerm.  The  furrow  deepens  into  a  groove,  and  by  the  closing 
of  the  margins  of  this  groove  a  tube  is  formed — the  neural  canal. 
The  mesoblast  furnishes  serous  and  fibrous  elements  which  take 
their  places  around  the  neural  canal.  And  from  the  mesoblast  also 
are  derived  masses  of  cells  at  each  side  of  the  canaL  These  cells  are 
de>tined  to  form  the  vertebrse.  They  extend  around  in  front  and 
form  the  vertebral  bodies,  and  they  also  extend  Inckward,  forming 
the  medullary  or  dorsal  plates ;  and  they  arch  over  the  neural  canal, 
enclosing  it  in  what  will  become  the  vertebral  canal  with  its  column 
of  bodies,  and  arches  and  spinous  processes.  Kut  if  the  dorsal  plates 
fail  to  meet  and  close  at  a  certain  point,  there  will  be  a  lack  of 
vertebral  arches  and  spinous  processes,  and  through  this  deft 
the  spinal  meninges,  or  the  cord  with  the  meninges  will  protrutle 
posteriorly.  There  may  be  a  failure  of  formation  in  one  or  more 
vertebral  l)odies  and  allow  protrusion  of  the  canal  contents  ante* 
riorly.  ( >r  it  may  protrude  through  one  of  the  foramina.  Such 
prt»trusions,  whether  anterior,  or.  as  is  far  more  frequently  the  case, 
|M)sterior,  constitute  spina  bifida.  (See  Figs.  144  and  145.)  This 
peculiar  pathological  condition  is  usually  clashed  with  the  mat- 
formations,  and  yet  it  often  bears  a  relationship  to  the  tumors. 
Its  surgery  is  closely  associated  with  that  of  the  spinal  cord  and 
nerves.   It  could  also  be  well  classed  with  cranial  meningocele  and 
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encephalocele :  and  it  often 
inyclia  and  of  hydroeephali 
never  acquired*   It  is  either 
consists  in  a  protrusion  of 
spinal  cord,  or  both,  through 

n 

Figs,  r44  and  145.  Shka  mm 
children,  three  of  whom  ! 
dren  by  first  husband*  1 
foot.  By  the  second  hu] 
whom  had  its  mouth  on« 
the  third. 

a  soft  tumor  external  to  ti 

of  the  fluid  in  the  spinal  ci 

and  prevented  a  closure  o| 

of  the  vertebral  canal  to  i 

Certain  it  is  that  true  spiiJ 

drocephalus  and  with  era 

also  true  that  it  occurs  DC< 

bladder,  a  developmental  I 

genital  tumors  of  the 
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anji^iomata.  chondromata,  sarco-coccygcal  cysts,  anil  tcratoinata. 
(  Uher  pathological  conditions  accompany  spina  bifiila.  such  as  club- 
foot, paralysis  of  the  lower  extremities  and  of  the  bladder  and 
rectum,  doubtless  resulting  from  the  involvement  of  the  conl  at  the 
seat  of  the  tumor.  Children  with  spina  bifida  are  often  but  not  al- 
ways defective  mentally.  The  condition  is  also  frequently  accom- 
panied by  general  feebleness  and  poor  nutrition. 

The  tumor  is  in  or  near  the  median  line,  most  commonly  pro- 
jecting |K)steriorly  in  the  lumbo-sacral  region  (where  the  canal 
normally  is  last  to  close),  but  may  be  in  the  sacraU  high  lumbar, 
dorsal  or  even  in  the  cervical  regions.  (Sec  also  Chapter  on 
Tumors.) 

Tlie  tumor  may  be  red.  translucent,  or  oozing  the  containetl 
fluid;  or  partly  covered  with  skin,  the  skin  becoming  thinner  and 
thinner  toward  the  center  of  the  protrusion,  leaving  only  the  mem- 
branous arachnoid.  In  the  usual  type  of  spina  bifida  the  size  of  the 
protrusion  may  cover  an  inch  or  two,  or  rarely  be  as  large  as  the 
child's  head.  It  may  become  distended  when  the  child  cries,  or  in 
an  infant  the  fontanelle  may  be  distended  by  pressing  upon  the 
tumor.  It  may  be  constantly  distended  as  if  about  to  burst  or  he 
quite  compressible,  or  wrinkled  or  shrunken.  Sometimes  the  btmy 
margins  of  the  o|)ening  in  the  vertebral  canal  can  be  felt.  This 
opening  may  involve  only  one  or  two  or  several  vertebral  arches. 
In  extremely  rare  instances  all  the  vertebral  arches  from  the  cervical 
to  the  sacral  regions  may  be  lacking.  This  is  called  rachischi!iis 
totalis.  The  tumor  may  have  burst  at  the  birth,  or  have  ulccratttl 
through.  Where  there  is  tumor  growth  in  connection  with  spina 
bifida  more  solid  tissues  will  be  felt  in  the  walls  of  the  sac  and 
there  may  Ix:  a  hairy  growth  upon  the  skin  of  the  covering. 

True  spina  bifida  may  be  divide<i  into  three  varietie*i:  Fir*t. 
spinal  meningocele  which  consists  merely  in  a  }>rotrusion  of  the 
membranes  of  the  cord  containing  cerebro-spinal  fluid.  It  ct>rre- 
sponds  to  the  meningocele  occurring  u|xm  the  cranium.  Tlie  lining 
of  the  sac  is  the  arachnoid,  and  the  outer  coverings  var>'  in  thdr 
representation  in  ditlerent  cases.  The  tumor  is  apt  to  be  translu- 
cent, in  the  middle  line,  and  higher  in  the  spine  than  the  maji»rity 
of  spina  bifida,  and  may  protrude  through  a  comparatively  small 
oiHrning  in  the  spinal  canal. 

The  second  variety  is  meningomyelocele,  mi  named  tiecause 
it  c(jntains.  besides  the  meninges,  some  elements  of  the  spinal 
ctird.  In  the  fetus  at  the  fourth  month  the  cord  cnrcupies  the  entire 
vertebral  canal.  I'ut  from  that  time  on  the  canal  exceeds  the  cord 
in  it>  rate  of  growth.  S4>  that  at  birth  it  tenninates  at  the  level  of  the 
first  lumbar  vertebra  in  the  cauda-e^piina  and  filum  tenniiule 
whii'h  (Kcupy  the  remainder  of  the  spinal  canal.    If.  then,  the  cord 
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itself  has  not  suffered  too  serf 
tion  of  it  or  its  terminal  elemer 
of  properly  transmitted  light, 
ing  of  the  meningomyelocele  o 
of  implication  of  the  cord  or  c 
with  clubbed-feet  or  paralytic 
nervation  of  the  pelvic  viscera 
large  and  the  tumor  wide  at  its 

The  third  variety,  called 
producing  the  tumor  in  the  ce 
produce  great  distension,  so  tl 
appearing  quite  like  normal  si 
not  always  quite  in  the  medis 
spina  bifida  occulta,  or  one  of 

Spina  bifida  occulta,  or 
bifida  in  its  location  and  alsc 
the  spinal  canal  through  a  del 
cavity  containing  cerebro-spin 
of  the  constituents  of  the  spii 
some  degree  of  anesthesia  ai 
cord  is  implicated,  whether  wi 
jecting  tumor  it  may  be  impos: 
a  true  spina  bifida  which  undei 

Differential  Diagnosis, — 1. 
should  not  be  forgotten  when 
tumors.  Several  cases  have  b< 
in  which  anterior  spina  bifida 
had  been  dealt  with  upon  a  n 
club-feet  or  paralysis  of  lower 
inal  enlargement  would  arous 
might  be  impossible  in  many 
rotomy.  It  will  not  do  to  pron 
faction  along  the  spine  a  spir 
from  the  congenital  sacral  1 
Hpomata,  lymphangiomata,  fit 
more  than  one  of  these  varieti< 
an  attempt  should  be  made  b 
which  variety  of  spina  bifida 
prognosis  and  the  treatment. 

Prognosis. — ^The  prognos 
in  all  doubtful.  Infection  oi 
and  result  in  meningitis,  myelii 
(See  Fig.  146.)  Or  pressure 
ulceration,  and  the  sac  openin 
death  rapidly  follow. 
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The  smaller  the  tie  feet  in  itie  spinal  aifchef,  the  siraller  the 
tumor,  the!  thicker  ami  fnore  Oiititral  h%  ctiverings,  the  lesi  the  other 
defcHTiiitics  or  paralyses,  ihc  bciicr  are  the  protpecti  of  either  a 
spotit3iteou»  tihliieraiicm,  which  sometimes  ocair^i,  or  of  a  sueccssful 
operation.  The  mcnin  '  •  .  with  iu  extensive  ha^e  eoanect* 
Ing  thrr)ti|;h  a  large  *  j  ihe  interbr  of  the  sptnal  carta! ; 

with  its  thin  membratiotis  covenof?  tti  which  are  inTolred  portions 
of  ihc  cord,  compels  a  >*er>-  doubtful  prognosis.  The  mcntuBuccIe, 
even  tf  it  be  rather  large,  having  >ts  communtcatti^  with  the  spiiud 
canat  *mall  and  easily  shut  i>ff,  and  rfrin  flap**  "  i 


fair  chance  for  operative  success  t^*,  jp^rrphnlu'*  't-v"*  n  t  Mivrfcrf 
Willi  ultimate  rccover>'. 

Hie  iyringontjrekicdc,  whuh  i>  l  >  .uul 
ered  in,  is  a  ralber  hopeful  case  as  to  life :  idthc»ogh  neither  in  *  J 
nor  in  meningomydocek  can  iniprovetncfii  in  ftcnsocy  or  cnoiof 
defects  of  the  furta  bdow^  the  curd  lesion  be  expected.  Cam 
ulcerating  or  tnilajiicd  at  binh  or  when  first  seen  arc  likely  to  itte 
of  meningitis  in  a  few  da^yt.  Catea  of  spontaneous  cure  by  cica- 
trixatiun  after  emptying  of  the  »c  by  oostng,  hive  been  reporladi 
but  thif  rcfuli  ti  not  to  be  exiiecied. 

TrfnimfuL — Several  metliods  of  treatment  are  open  to  ■ 
eboice  of  the  torgeon,  and  these  liave  been  varkmsly  modit 
Fu-st,  ihc  9|nna  ba6da  may  simply  be  pmtected  from  prcmre  and 
irritation.  This  may  be  done  by  means  of  a  cup-shaped  appliance 
made  of  sole  leather  or  ineial  with  round  edge,  or  a  wire  frame  with 
ita  odgc  covered  todia  rubber  tubing  or  otherwise  munded.  or 
itetUar  oonirivance.  The  cup  shoukt  not  press  u|jon  the  tumor  at 
any  part  and  should  rest  upon  sound  skin.  To  limply  pile  a  few 
tiyera  of  gnw  and  eiilton  upon  a  spina  bifida,  as  one  sometimes 
sees  done,  b  no  protection  from  pressure,  but  the  reverse.  The 


.a.  .L•^      In  ft 


:utrlc.  Add  die  infant  dM  of 


•*ftiig  of  tJic 
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surface,  if  moist,  should  be  di 
is  applicable  to  small  tumors  in 
be  hoped  for,  or  cases  in  wh 
cannot  be  obtained,  or  may  be 

Secondly,  the  injection  m< 
used  a  preparation  of  ten  gn 
iodide  of  potassium  in  an  ot 
lying  upon  its  side,  and  under 
ing  needle  is  made  to  enter  the 
distance  to  one  side  of  the  turn 
to  escape,  in  quantity  according 
not  desired  to  collapse  the  sac 
of  the  glycerine  mixture  is  in 
opening  into  the  spinal  canal 
The  needle  .is  withdrawn  and 
A  protective  dressing  is  applii 
side  for  a  few  hours.    The  gly 
mix  with  the  cerebro-spinal  fl 
for  the  most  part  in  the  sac 
The  injection  is  generally  re] 
week  and  a  half.   Morton  adv 
the  infant  is  from  three  to  six 

A  third  method  is  radical 
portion  of  it  and  closing  the  ; 
rately  by  careful  suturing.  . 
utilized  to  fill  the  hiatus.  (B; 
radical  plan  is  a  closure  or  pa 
by  chiseling  an  osteo-plastic 
on  each  side.    ( Selenko-Bobop 

The  vertebrae  (excepting 
centers  of  ossification,  one  fo; 
laminae  which,  uniting  posteri 
the  spinous  process.  At  birth 
erally  has  not  united  then 
found  them  united  in  several 
arches  and  their  ossification 
lumbo-sacral  region.  In  cas( 
formity  in  the  degree  of  the 
may  be  rudimentary  arches  w 
cation,  and  being  divided  at  tl 
middle  line  and  sutured  togeth 
oflF,  but  still  retaining  their  n 
in  the  flap  formation. 

Radical  operation  promis 
opening  into  the  spinal  canal  is 
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arc  a(lcc|uatc  skin  flaps  available.  If  nerves  be  found  fiisci!  with 
the  iiK'inhranous  covering  of  the  tumor,  perhaps  portions  of  ttie 
sac  between  the  nerve  strands  may  be  sacrificed,  and  the  remainder, 
after  suturinj^.  be  folded  in  to  fill  the  cavity  in  the  canal,  and 
covered  with  the  skin  flaps. 

The  nerve  strands  are  apt  to  be  connected  with  the  middle 
fiortion  of  the  })osterior  wall  of  the  tumor.  In  this  case  the  dissec- 
tion is  Ik's!  lu'Kun  at  the  side.  If  pedunculated  the  sac  may  be  iso- 
lated and  tcniiMirarily  compressed  while  it  is  opened  and  examined. 
If  fne  from  nerve  structures  it  may  be  ligated  at  its  base.  If  it 
contain  the  expanded  cord  itself  the  latter  should  be  replaced  within 
the  canal  and  retained  by  closing  the  sac  with  sutures.  If  the  sac 
contain  the  nerves  of  the  cauda  the  atrophied  portions  should  be 
excised  and  the  severed  ends  united  end  to  end.  (Murphy.)  The 
cauda-e<iuina,  although  within  the  dura,  is  a  collection  of  extra- 
medullary  spinal  axones  with  a  medullary  sheath  and  neurilemma, 
and  capable  of  regeneration  the  same  as  the  axones  of  peripheral 
nerves.  (See  Section  on  Nerve  Transference  and  Suture  of 
Nerves. )  Careful  suturing  of  the  flaps  is  necessar}'.  The  meninges 
should  lie  sutured  with  fine  chromicized  catgut  or  kangaroo  tendon 
in  ctmtinuous  suture;  and  the  skin  with  silkworm  gut.  The  menin- 
ges and  skin  are  best  not  united  in  the  same  line.  Immetltate 
uiii«>n  is  sought  and  may  be  obtained,  but  meningitis  is  liable  to 
ensue  uix»n  any  operative  procedure  upon  spina  bifida,  unless  the 
most  rigid  aseptic  technique  is  carried  out. 

MALFORMATION  OP  THB  SACRUM 

In  the  infant  and  young  child  the  sacrum  and  coccyx  are  more 
in  direct  line  with  the  rest  of  the  vertebral  column,  and  present 
less  concavity  on  the  pelvic  surface  than  in  the  a<lult.  However* 
there  is  at  birth  normally  an  anterior  sacro-coccygeal  concavity, 
extending  from  the  promontor}'  of  the  sacrum  to  the  tip  of  the 
cartilaginous  ctKcyx.  In  some  cases  the  infantile  stratghtness  of 
the  sacrum  and  ctKTcyx  is  exaggerated,  and  there  appears  externally 
in  the  n-gion  of  the  coccyx  a  so-called  "post-anal  dimple."  These 
cases  may  have  the  line  of  the  sacrum  extended  farther  backward 
than  nonnal  from  the  line  of  the  lumbar  spine. 

THE  NORMAL  CURVES  OP  THB  SPINS 

Early  in  the  development  of  the  fetus  the  spinal  column  has  but 
one  cur\'e,  its  concavity  forward.  I^ter  the  promontory  of  the 
sacnmi  appears  and  <livides  this  into  two.  a  shorter  curve  below 
and  a  longer  above,  each  concave  anteriorly.  M  birth  there  still 
persists  a  teihlency  to  anterior  concavity  in  the  dorsal  spine.  But 
for  practical  puqnjses  it  may  be  stated  that  the  nonnal  infant's 
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spine,  with  the  exception  qf 
the  sacrum,  is  straight,  up  to 
position.  At  any  rate  it  has 
either  by  bony  or  cartilagino 
ments  or  the  tension  of  muse 
which  will  change  its  curves 
infant  is  placed.^  But  as  th 
later  its  body  in  the  uprigh 
dorsal  curves  are  formed.  S 
are  essayed,  and  the  spine  an 
side  of  its  center  of  gravity 
femurs,  the  action  and  countc 
tension  produce  the  lumbar  c 
concavity,  and  even  increases 
the  pelvis  and  pelvic  content 
the  cervical  and  lumbar  port 
anteriorly.  In  the  dorsal  sp 
posteriorly.  Some  anatomist 
lateral  curve  of  the  whole  lei 
vexity  to  the  right.  These  < 
appreciably  diminish  the  we 
while  they  greatly  increase  i 
elasticity,  relieving  the  spina 
cussion.  As  stated,  in  the  ii 
erated  by  laying  it  on  its  bac 
as  age  and  development  ad^ 
dorsal  and  lumbar  regions,  a 
of  the  curve  does  not  take  pi 
ington's  observations,  the  cei 
can  even  in  the  adult  be  obli 
upon  the  thorax.  This  is  dot 
tion  of  all  that  the  degreie  of 
bility  of  the  vertebral  colum 
viduals  of  the  same  age  and  c; 
Flexibility  diminishes  and  th 
and  development,  the  advanc 
and  increased  density  of  carl 

LATERAL  CURVATURE  OI 

This  variety  of  abnormal 
any  disease  of  the  spine  itse 
formation  of  the  bodies  of  1 
may  be  due  to  general  weakr 

*  Ballantyne's  Introduc 
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Ibe  >pine  tn  tU  ncmnal  positbti.  The  weakneM  may  b<  Imt  one 
manifcsUtioti  of  the  gtneiTiI  cnfreblcmcnt  of  ricketi.  or  thai  fol- 
lawing  1  levcf  or  other  severe  innois,  or  that  which  acecmifiankNi 
too  ra|iicl  growth  in  height  without  corresponding  tnr 
Mrength  and  mmina,  often  combtned  with  habitual  laultv  .  :  ... 
Scollops  may  be  due  to  muscular  weakness  frrxn  panil>*sif«  for 
instance  h  ^  jta  or  poUomyetttis.  It  may  be  comj>env  m 
lume  inc«.  the  length  of  the  hm  er  extremities,  §iich  i 


caie  ai  Ftg.  n  i^km  two  mn  Utir.  NiMe 
of  ttic  iboiildm  snil  tnaiL 

C  '  •^nness  of  ime  littib,  or  to  a  IflCtstr'  r 

toJe  of  htp,  knee  or  ankk«  or  ccngi  *  ,  1 

trral.  or  to  flat-foot    Seolioiis  may  be  eanml  by  a 
(luknuiifitm,  <  with  - '  'ut  thtiracoplast) .  ur  ui 

fiiciiilo4ry|)cn  alar  par.i  in  Rtr  ur.   It  i§  ocm- 

iiofially  produced  by  inliercttlmif  o(  one 
only  of  the  vertebral  body,  or  by  tortiv   1.     ^    1  c** 
b  iomettmcs  said  to  bdoag  to  the  period  of  yoong  adutt  h : 
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may  occur  in  infancy  and  is  co 
quent  in  youth  approaching  pi 
mation  of  the  spinal  column  it 
life:  likewise  those  due  to  con| 


FtG.  148.  Rachitic  spine.  Rick* 
ture  of  the  spine  is  usually 
convex  bowmg;  but  this  she 
may  be  also  a  lateral  atrvatu 
habitual  position  of  sitting 
weight  upon  arm  has  also  b 
left  forearm  in  the  same  cur 

to  a  lower  level  and  the  lumba 
to  the  right  to  maintain  the 
ing  toward  the  right,  if  the  f 
upright  the  dorsal  spine  mufi 
left.  I 
In  the  case  of  general  rm 
sit  on  a  level  seat  with  the  ri 
elbow  resting  upon  the  desk  ai 
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the  left  elbow  hanj^s  at  its  side.  Here  the  dorsal  spine  descrit>es 
a  primary  lateral  curve  with  its  convexity  to  the  right,  while  the 
liiinbar  spine  must  make  a  secondary  or  com|>ensatory  curve,  with 
its  convexity  to  the  left.  The  thorax  overhangs  the  pelvis  on  the 
right  side,  while  the  right  lower  ribs  approach  the  iliac  crest.  On 
the  left  side  the  hip  bone  projects  far  outward  from  its  normal  line 
an<l  its  crest  is  separated  widely  from  the  lower  ribs.  The  muscles 
project  in  a  ridge  along  the  convex  sides  of  the  curvature.  A 
primary  <lorsal  curvature  convex  to  the  right  is  the  variety  most 
frequently  met.  but  a  curvature  to  either  left  or  right  may  take 
place  in  any  region  of  the  spine,  and  may  have  its  compensator)* 
curvature  in  other  regions.  If  there  is  a  secondar)-  curve  it  is 
of  course  in  the  <lirection  opposite  from  the  primary,  and  if  there 
are  three  they  alternate  in  direction. 

These  lateral  curvatures  are  not  simple  inclinations  of  the 
spine  to  one  or  the  other  side,  but  involve  a  rotary  deviation  or 
twist  in  the  column  of  vertebne.  those  vertebrx  involved  in  the 
curvature  turning  their  IxmHcs  to  face  its  convex  side.  This  rota- 
tion (»f  the  vertebne  ujxin  a  vertical  axis,  of  course,  causes  the  trans- 
verse processes  to  point  farther  backward  and  to  separate  on  the 
convex  side  of  the  curve,  while  on  the  concave  side  they  point 
farther  forward  and  are  crowded  together.  In  the  dorsal  cur\'a- 
ture  the  ribs  necessarily  follow  the  same  course,  in  time  prixlucing 
<Ief«>rmity  of  the  thorax,  which  shows  a  projection  and  has  its 
cavity  increased  ui>on  the  convex  side,  while  it  recedes  and  has  a 
IcHseneti  capacity  on  the  side  of  the  concavity  of  the  spinal  curva- 
ture. (.See  Figs.  140  and  150.)  The  scapula  upon  the  convex 
side  cannot  lie  flat  ufxm  such  a  rounding  surface,  but  its  hiwer  angle 
I»n»jects  backwani  and  outward.  On  the  c«»ncave  side  the  scapula 
is  on  a  I«>wer  level  than  its  fellow  and  its  angle  approaches  the  spine. 
The  vertical  length  of  the  body  is  shortened. 

In  the  early  stages  of  scoliosis,  excepting  in  congenital  mal- 
f«»rmation.  the  curvature  can  be  corrected  by  changing  the  position* 
shifting  or  removing  the  sufierimposed  weight.  Hut  if  a  faulty 
lHi>ition  be  habitually  maintained  for  a  considerable  length  of 
time,  and  the  muscles  l)e  too  weak  or  inactive  to  correct  it  entirely 
in  the  intervals,  the  overstretched  ligaments  become  lengthened, 
cartilage,  and  even  l>one,  by  compression  upon  one  side  greater  than 
upon  the  other,  grow  correspomlingly  misshafHrn,  ami  the  def«)nn- 
ity  at  first  temjK>rarily  permitted  by  the  nuiscles  is  permanently 
fixed  in  the  bony  skeleton,  in  its  cartilaginous  cushions  and  its 
fibrmis  supports.  (33) 

More  than  one  cause  may  take  |>art  in  the  fonnation  of  a  cur- 
vature. I'or  example,  an  infant  with  tt»rtici»IIi''  may  tH*ci>me  rickety, 
or  a  rickety  child  be  pai-alyzed.    The  same  cause  may  act  both 
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directiy  and  indirectly ;  for  exam 
tUt  the  pelvis  in  conjunction  vvi 


Fia  149.    Right  dorsal 

ROTARY-LATERAL  CURVATURE* 

The  dark  line  shows  the 
position  of  the  spmous  pro- 
cesses* demonstrating  that 
the  rotation  is  greater  than 
the  curvature  would  seem 
to  indicate- 

lateral  curvature.  Or  a  lateral 
coexistent  with  morbus  coxse  and 


le.  a  bowed  leg  from  rickets  may 
I  a  rickety  spine  and  produce  a 


valure  in  an  otherwise  well- 
formed  girl  of  13  years. 
Chest  capacity  increased  on 
convex  side;  decreased  by 
compression  on  concave 
side. 

tubercular  spondylitis  may  be 
a  shortened  limb. 
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Scoliosis  is  vcr>'  unequally  divided  between  the  sexes,  a  verj- 
large  share  Roing  to  the  girls.  This  is  explained  by  their  inferior 
physical  vigor,  and  their  customar}'  indoor  and  sedentary  occupa- 
tions. 

Rickets  is  apt  to  produce  a  general  bowing  of  the  whole  spine 
with  the  convexity  backwards.  This  k>'phosis,  as  it  is  called,  even 
if  it  involve  less  than  the  entire  spine,  is  larger  and  rounder  than  the 
angular  curvature  or  kyphosis  of  spinal  caries.  Rickets  may  also 
less  frequently  produce  a  lateral  curvature  of  the  spine,  as  shown 
in  Fig.  148. 

Lordosis  is  a  concavity  posteriorly  in  the  lumbar  or  cervical 
regions.  In  the  lumbar  region  it  may  result  from  congenital  dis- 
location of  the  hip,  or  morbus  coxse,  or  accompany  a  kyphosis  from 
Pott's  disease  of  the  dorsal  spine,  or  be  due  to  paralysis  of  the  mus- 
cles of  the  back,  or  to  carrying  too  heavy  a  weight  in  fn>nt  of  the 
body.  It  may  be  alone  or  more  frequently  combined  with  lateral 
curvature:  occasii>naly  it  accompanies  congenitally  an  abnormally 
straight  sacrum  which  projects  downward  and  backward  from 
the  sacro'lumbar  joint.  Ix)rdosis  in  the  cer\'ical  region  is  occa- 
sionally seen  in  feeble  chiUlrcn  compensator}'  to  a  rickety  kyphosis 
of  the  dorsal  region.  (34) 

Examination  atul  Diajinosis. — ^The  case  may  come  to  the  sur- 
geon with  the  diagnosis  of  spinal  curvature  already  made  by  the 
mother:  but  more  niicw  she  only  complains  that  the  child's  "  hip  is 
growing  out  *'  or  that  she  is  "  round  shouldered  on  one  side."  Or 
the  condition  may  be  found  u|K>n  routine  examination,  or  after  sus- 
picion is  excited  by  the  shape  of  the  thorax  obser\'ed  during  ex* 
amination  of  the  lungs. 

To  examine  fnr  spinal  curvature  it  is  best  to  have  the  patient,  if 
an  infant  or  young  child,  entirely  stripped  of  its  clothing.  .\  girl 
or  older  chihl  should  at  least  be  stripped  to  the  level  of  the  tro- 
chanters and  the  shoes  removed.  The  (latient  should  then  be 
directed  to  sit.  to  stand,  to  walk,  and  to  bend  over  forward  and  to 
He  down.  The  sitting  and  standing  should  be  pnilonged  sufficiently 
for  the  chiltl  to  relax  the  muscles  and  unconscit>usIy  assume  the 
habitual  attitutle.  In  iKMiding  over  forwanl  a  curvature  due  merely 
to  muscular  weakness  without  rotation  disap]>ears:  wherea^^.  if 
changes  in  the  skeleton  have  taken  place  they  cannot  be  thus 
obliterate<l.  (  »iie  should  compare  the  height  of  the  two  shoulders, 
which  often  serve  as  an  index  to  the  spinal  tleviation,  and  also 
of  the  two  ili.ic  creels,  to  see  whether  the  pelvis  is  tiltetl.  When  the 
child  is  lying  level  «>n  his  back  on  a  plane  surface  «ine  raises  the  |i>wer 
extremities  tn  the  vertical  line  to  detect  any  ditTerence  in  the  length 
of  the  liTiihs.  A  suspicion  of  a  cur\*aiure  may  sometimes  l>e  con- 
firmed by  correcting  it  by  placing  a  book  or  like  object  under  the 
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short  limb  as  the  patient  star 
sits.  Slight  deviations  can 
position  of  the  spinous  proc 
dent.  As  the  child  lies  proi 
table,  a  rickety  kyphosis  wil 
but  an  angular  curvature  du 
ing  the  patient's  attitude  will 
may  be  obliterated  by  muse 
arms  will  show  what  could  I 
bearing  and  by  weightexteni 
or  tired  feelings  in  the  sid 
general  lassitude.  There  m 
pain  is  usually  not  in  neck, 
case  in  spinal  caries,  but  in 
plicated  instrument  and,  aft< 
ticed  eye.  Photographs  and 
for  demonstration,  and  for 

Prognosis, — Prognosis  i 
cases.  In  structural  or  fixed 
out  exceptional  opportunities 
less  the  Abbott  method  shall 
pears  to  be. 

Treatment, — The  treatm 
cording  to  the  individual  ct 
very  slight  curvature  compen 
increasing,  may  need  no  tres 
by  raising  the  shoe  so  that  tb 
empyema,  breathing  exercis 
order;  when  from  lateral  cai 
If  a  constitutional  disease, 
treated  in  addition  to  the 
massage  and  corrective  mam 

If  the  general  cause  be  i 
too  rapid  growth,  our  attentic 
plan  of  living  and  to  tonic 
no  part  in  the  treatment  of 
rickety  curvatures  in  childr 
harmful.  Soft  beds  and  hi| 
on  a  firm  mattress  with  a  pi 
or  sandbags  so  disposed  as  to 
ment  for  the  feebleness  or  th 
Tiresome  or  sedentary  tasks 
and  games  be  substituted, 
spinal  curvature  is  comprised 
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strength  and  tone  of  the  muscles,  and  in  correction  by  gymnastics. 
I'ntil  recently  the  same  methods  have  been  applied  to  fixed  cur\'a- 
tures,  with  the  addition  of  braces,  jackets  or  corsets,  and  of  com- 
plicated and  powerful  machines,  calculated  to  forcibly  correct  the 
deformity.  Exercises  must  be  carefully  graduated  to  the  strength 
of  each  patient  and  should  not  fatigue.  After  each  stint  there 
should  be  a  few  minutes  rest  in  a  correct  position ;  and  when  the 
work  is  done  shampooing  the  muscles.^ 

Among  the  corrective  exercises  recommended,  I  have  found  the 
few  which  follow  very  useful: 

(1)  Breathing  and  Shoulder  Exercise. — The  patient  stands  erect;  arms 
at  side,  palms  forward,  and  takes  two  or  three  deep  breaths,  then  having 
filled  the  lungs  full,  he  raises  the  arms  over  his  head  and  still  further  ex- 
pands them.  With  the  lungs  filled  to  the  utmost,  he  brings  the  extended 
arms  from  the  vertical  to  the  horizontal  position  in  front  of  him,  with  palms 
forward,  as  though  pushing  the  air  before  him.  and  when  they  are  horizontal, 
he  sweeps  them  back  of  him,  as  though  in  the  act  of  swimming.  Repeat 
five  to  ten  times. 

(2)  Setting  up  Shoulders.— Breathing  deeply  meanwhile,  the  patient  ex- 
tends the  arms  outward  horizontally  and  circumducts  them,  keeping  them 
backward  to  the  limit — the  only  joint-motion  being  at  the  shoulder.  Repeat 
fifteen  or  twenty  circles. 

(3)  Spine  Extenskm  with  Exercise  of  Antero-posterior  Muscles.— 
Hanging  from  a  horizontal  bar,  the  patient  swings  himself  by  throwing  hit 
thighs  into  hjrper-extension.  that  is,  backward,  allowing  gravity  to  give  the 
forward  swing.  Five  to  fifteen  times.  The  swinging  bar  may  be  used  at 
times  for  variety. 

(4)  Spine  Extension  with  fexercise  of  Lateral  Spinal  Muscles. — With  hit 
hand«  as  far  apart  as  comfortable,  grasping  the  bar,  he  swings  himself  from 
side  to  side  like  a  pendulum.    Five  to  fifteen  times. 

(5)  This  last  exercise  is  better  done  with  parallel  bars,  which  support 
the  patient  by  passing  under  the  axillae,  while  he  swings  from  side  to  side 
as  far  a<  his  body  will  bend. 

(6)  Untwisting  the  Rotation  Actively  while  Suspended. — Hanging  in  this 
position  on  the  parallel  bars,  which  fix  his  shoulders,  the  patient  rotates  hb 
pelvis  at  far  as  poi^sibte  toward  the  convex  side,  thus  untwisting  the  rota- 
tion.  Five  to  ten  times. 

(7)  Correcting  Rotation  Passively  while  Suspended.— Likewise  the  sur- 
geon may  grasp  the  patient's  body  suspended  with  both  hands  and  gently 
turn  it  in  the  direction  to  correct  the  rotation. 

(8)  Correcting  the  Convexity.— .\s  the  patient  hangs  suspended  either 
from  the  horizontal  bar  or  the  parallel  bars,  the  surgeon  with  his  hands 
pushes  against  the  convexity,  using  as  much  pressure  for  a  moment  or  two 
as  is  comfortable  to  the  patient. 

(9)  Thigh  Extension.— The  patient  lying  prone  upon  table,  couch  or 

'  Many  exerciser  and  combinations  of  exercises  will  be  found  described  in 
the  writings  nf  Ra«ch.  Roth.  Gibney.  .Mexander.  Shaw,  ami  many  others. 
Wands.  dumbbelU.  head  extension  appliance,  the  reclining  board,  the  quarter 
rircle.  the  rowing  machine,  the  horizontal  bar  and  many  other  apparatuses 
may  he  used  if  convenient,  but  very  little  apparatus  is  absolutely  essential 
in  the  ordinary  run  of  children's  case^  of  functional  curvature. 
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floor,  h)rper-extends  his  thigh  while  the  limb  is  fully  extended,  lowers  it 
to  his  level  and  raises  it  again  five  to  ten  times.  The  hand  of  the  surgeon 
on  the  patient's  ankle  may  make  resistance. 

(10)  Trunk  Extension. — ^The  patient  lies  upon  a  table  or  couch  with 
his  body  extending  over  the  end  while  the  surgeon  holds  the  legs  down 
to  his  level.  The  patient  then  lowers  his  shoulders  slowly  toward  the  floor 
and  returns  to  the  horizontal  again.  Repeating  three  to  ten  times  according 
to  his  strength. 

(11)  Correcting  the  Rotation  Actively  while  Standing. — The  patient 
standing,  extends  his  hands,  palms  forward,  above  his  head  in  the  horizon- 
tal plane  of  the  body.  With  pelvis  fixed,  he  then  turns  his  shoulders,  face 
and  palms  as  far  as  possible  toward  the  concave  side,  pauses,  returns  to  posi- 
tion, facing  forward,  then  drops  hands  at  side.   Five  to  ten  times. 

(12)  Correcting  the  Concavity. — The  patient  extends  the  upper  ex- 
tremity of  the  convex  side  toward  the  horizontal.  The  upper  of  Uic  con- 
cave side  is  extended  high  above  the  head  and  circumducted  ten  or  twenty 
times.i 

Abbott's  method, — Abbott  has  devised  a  method  by  which  he 
is  able  to  correct  the  deformity  of  fixed  lateral  curvature  of  the 
spine.^ 

The  method  has  two  principles:  (i)  overcorrection;  (2)  fix- 
ation in  the  overcorrected  position  until  the  structures  are  so 
thoroughly  changed  that  they  will  not  resume  the  deformed  position. 
Abbott  maintains  that  the  usual  deformity  develops  with  the  spine 
flexed  and  bent  to  one  side  (either  right  or  left),  together  with  eleva- 
tion of  one  shoulder  (convex  side)  and  depression  of  the  other 
shoulder  (concave  side)  allowing  of  rotation  of  the  bodies  of  the 
vertebrae  toward  the  convex  side.  To  correct  this  deformity  the 
integral  parts  involved  must  be  made  to  pass  through  the  same  route 
as  that  which  produced  the  deformity  but  in  the  reverse  order  and 
direction.  Therefore,  with  the  patient  bent  strongly  forward,  the 
low  shoulder  must  be  elevated,  the  high  shoulder  depressed;  the 
bulging  ribs  must  be  drawn  downward  and  forward;  and  lateral 
traction  must  be  made  against  the  lateral  curve;  and  while  in  this 
position  a  plaster  of  Paris  corset  must  be  applied.  A  special  ap>- 
paratus  is  necessary.  This  is  best  understood  by  referring  to  the 
illustrations.  Nine  of  the  rails  are  windlasses  with  rachets.  The 
hammock  of  light  duck  is  taut  at  one  edge  and  slack  at  the  other. 
The  patient  is  prepared  by  placing  upon  him  two  seamless  woven 
undershirts.  Saddler's  felt  is  used  over  all  bony  prominences,  heavy 
padding  back  of  the  low  shoulder,  over  the  sacrum,  over  the  spin- 
ous processes  of  the  ilium,  over  the  prominent  ribs  at  the  front  of 
the  thorax,  under  both  arms  and  over  the  convexity  of  the  ribs 

1  See  also  Klapp's  method  of  creeping  gymnastics  (Jour.  Am.  Med.  Assn., 
Feb.  24,  1906)  in  Scoliasis  and  its  secondary  heart  disturbances. 
2E.  G.  Abbott:  New  York  Med.  Jour.,  June  24,  1911.   Ibid.  Apr.  27,  1912. 
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where  the  hainl  is  to  be  applied  in  making  lateral  traction.  Thr 
pa«ls  are  applied  by  slippitig  them  into  position  Ijelwecn  the  two 
shirt>.  If  the  patient  is  lean,  the  Ixidy  is  then  coxered  aU*  by  w.nd- 
infj  with  sheet-wadding.  The  patient  i>  nnw  placed  lai  e  iip^ar']. 
on  the  hamnnHrk  with  the  convex  ribs  pres-ing  next  to  the  tai:" 
side  of  it.  The  head  rests  «i)on  the  end  of  the  hammock.  U-iwcrn 
the  end  pmI  and  a  strap  which  sup]»orts  the  hamnuK-k  beneath  *hc 
neck,  the  buttocks  rest  uixin  the  a<Ijustable  cni^Npiece  toward  t'fit 
center  of  tlie  frame.  The  slack  >ide  of  the  hammrn-k  ci\e*  rr^-m 
for  the  depresse<I  ribs  to  l)e  pushed  backward  i  i.e.  toward  the  r.'M 
The  patient's  lower  limf)S  arc  now  hoisted  upv\ard  and  toward  '  ii 
heail.  M.>  that  the  spine  is  strongly  flexed.  Strap*  of  muslin  ar^  r>  » 
a[>plie«]  around  the  Ixnly  and  fastened  to  the  bar*  of  the  fra-:  e  -at  :? 
can  \fC  ma«ic  to  wind  them  and  so  pull  the  lyyly  in  any  dc-iri-I  -tz-'- 
tion.  C^ne  strap  is  passed  under  the  low  axilla  and  the  end-  irrr-: 
laterally  and  oiiliquely  upward  to  the  opjKjsiie  si^ie.  A  r  :  > 
pa«i-i.il  around  the  buttocks  and  draw<  them  toward  :hr  -irr-.r  :? 
a^  the  t'lrst.  The  third  strap  is  passed  around  rhc  t)*'-ly  a!  ::  c  - 
con\ex  jM.rtion  of  the  curvature  an«l  wound  uj^  n  i:.e  ■::  :-rr  — i  '  : 
the  main  frame.  Traction  ujjon  this  strap  obliterate--  the  :-r. 
or  jiro'Iuct  *:  a  curve  in  the  opjio-^ite  directi«)n  A  f  ■•.:rr  -•-i:  - 
u^v'l  only  if  the  rur\ature  is  very  rigi«l  and  \i.-ry  ra: : !  "r  .  •■  - 
i-  .!e*iri«I.  It  shi^^jltl  Ik?  at  least  four  inches  in  -a:  :!:,  :  • 
by  rir-t  i.i-:i-r:r.;:  it  t«»  the  upj>er  rail  of  the  n:;i::'.  i'^r/.r  •  *  t  -  t 
t.»  wbi  !i  ihi:  axilla  and  buit«K:k-straps  art-  f.:-!tT.'.  !.  • 
it  acr.--  the  Unly  and  hanging  weight^  u:-m  it*  "  Atr  I  * 

ob;tv:  i*      cxi-rt  i«»rce  against  the  antcri  r  ;  r-tr-:  i  -  j  -    -  ■  . 
then:  !  a  KA.-ir.!  •  ■:  \inward»  against  the  *iack        ■  :  •  -     .—r-*  n. 
It  may  ?ic  'A..-.::-.d  fm  a  lower  rail  or  it*  ;•::!!  -.rarj-"        c  • 
The  arm  *>i  ::.e  I  '.v  -h'luider  is  ele\atcd  a*  far  i*  >       '•:  j,-  '^.i 
!»y  an  a-*:*:.::-.!     The  <.t:'.er  arm  re*!<  on  :r.e  rn—r:      '   i-  i 
Ic*-  tJ.ari  7\'^'v.\  av.'S.k  uith  the  IxKly.    The  fri"  r  rr.A.       r  - 
the  !'  -A-.T  ".:rr.""  -  fiirri.er  elevated  to  cxag'jeriTt  ':  k     •  "    -      \i  * 
the  '  rz\  '\\  r.  i*  'Iremed  s'Jffi'rien?.  or  :f      -  >  "  "  :     r  '  r  - 

ci»r*e:.  •  "t  :::e  r.r*!  "i  a  serie-.  the  fa'ie::'      r-.  -  : .  :'  -  • 
r.::'  if  it  :*  frr-rvrrc  l  to  u*e  a  •ing'r  : 
furh'-T  ■:  rrcr:  r:.  it  i*  r.ece*<irv  no-A  t  -  i:  ■  ";•  j.       '<      ■  -"  t'-ft 
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torn  of  the  corset  is  cut  shorter  in  front  and  longer  behind  than 
ordinary.  The  upper  edge  is  trimmed  very  high  beneath  the  ele- 
vated arm,  but  cut  away  in  front,  so  that  the  shoulder  may  come 
forward.  Beneath  the  other  arm  it  is  cut  low,  but  high  in  front 
so  that  this  shoulder  cannot  drop  forward,  and  cut  out  behind  so 
that  the  shoulder  may  come  backward.  A  large  window  is  cut  in 
the  back  of  the  corset  over  that  part  where  the  ribs  were  depressed, 
so  that  they  may  push  backward,  and  extending  toward  the  side  to 
allow  further  overcorrection  laterally.  A  second  window  is  cut  on 
the  opposite  side  in  front,  allowing  the  ribs  which  were  bulging 
posteriorly  to  push  forward.  Patients  are  able  to  be  dressed  and 
walk  about  with  the  corset.  Further  overcorrection  may  be  ob- 
tained if  desired,  by  the  use  of  felt  pads,  at  intervals  of  a  few  days 
or  a  week,  as  the  body  yields  to  the  pressure.  These  pads  are 
slipped  in  through  the  windows,  especially  in  front  to  push  the  ribs 
backward  through  the  window  cut  behind;  and  sometimes  (but  less 
effectively),  they  are  placed  In  at  the  side  over  the  convexity  of  the 
lateral  curve.  Pads  are  used  only  as  yielding  allows  and  then  only 
of  such  thickness  as  will  not  cause  too  painful  a  pressure.  Bro- 
mides may  be  used  as  a  sedative.  This  padding  process  is  re- 
peated, with  the  same  corset  until  satisfactory  overcorrection  is  at- 
tained ;  or  new  corsets  may  be  applied.  Overcorrection  may  require 
three  to  six  weeks  time,  more  or  less.  The  corset  is  then  worn 
until  the  structures  have  had  time  to  adapt  themselves  permanently 
to  the  new  position,  which  may  require  two  or  three  months  or 
more.  A  course  of  exercises  and  massage  follows,  generally  with 
a  light  brace  in  overcorrection,  until  complete  restoration  to  normal. 

TUBERCULOSIS  OF  THE  SPINE  (POTT'S  DISEASE; 
CARIES  OF  THE  SPINE;  SPONDYLITIS) 

Etiology  and  Pathology, — Hereditary  vulnerability,  diseases 
which  lower  vitality,  notably  the  infections  like  measles,  scarlet  fever 
and  whooping-cough,  prepare  the  way  for  vertebral  tubercular  caries. 
Traumatism  undoubtedly  frequently  locates  the  point  of  attack. 
Yet  cases  occur  where  there  has  been  no  known  hereditary  tendency, 
no  previous  illness,  and  no  possible  injury.  Neither  sex  enjoys 
greater  immunity  than  the  other,  and  no  age  is  exempt.  (See 
Section  on  Tuberculosis.)  The  lesion  consists  in  a  tubercular 
inflammation,  running  the  slow  but  persistent  course  of  years 
characteristic  of  this  disease,  softening  the  bone  by  a  process  of 
rarefying  osteitis,  absorbing  the  cancellous  tissue  or  changing  it  to 
granulation  tissue  which  breaks  down  into  cheesy  semifluid  material 
resembling  pus,  making  a  "  spinal  abscess."  There  may  or  may  not 
be  sequestra.  Or  the  softened  material  may  be  reabsorbed  and  car- 
ried away  by  lymph  or  blood  channels — so-called  "  dry  caries."  Or 
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after  abscess  has  formed  it  may  be  absorbed,  as  sometimes  occurs 
elsewhere,  leaving-a  dry,  cheesy  or  cretaceous  mass.  If  injury  occur 
or  the  patient's  vitality  be  lowered  by  illness,  or  the  cheesy  deposit 
become  infected  with  pyogenic  organisms,  it  may  break  down  and 
become  a  "  residual  abscess/'  If  the  original  infection  be  a  mixed 
infection,  that  is,  not  only  by  the  bacillus  tuberculosis  but  by  pyo- 
genic organisms  as  wtII,  or  they  later  gain  access  to  the  focus  of 
disease,  the  destruction  is  much  larger  and  more  rapid,  being  an 
affair  of  months  instead  of  years.  The  disease  process  generally 
affects  the  bodies  of  the  vertebrae,  beginning  near  the  epiphyseal 
line.  One  or  several  contiguous  vertebrae  may  be  diseased,  with  de- 
struction also  of  the  intervertebral  discs,  or  there  may  be  more  than 
one  focus,  with  sound  vertebrae  intervening.  There  may  be  coexist- 
ent tubercular  disease  of  other  bones  or  joints,  lymphatic  glands  or 
viscera  remote  from  the  spinal  disease.  The  disease  being  in  tlie 
bodies  of  the  vertcbrje  and  very  rarely  extending  to  transverse  or 
spinous  processes,  it  follows  that  when  softening  of  the  bodies  takes 
place  the  column  collapses  on  its  anterior  side,  being  supported  by 
the  arches  and  spinous  processes  posteriorly.  This  produces  the 
deformity  of  the  disease,  namely,  angular  curvature  or  kyphosis, 
small  if  only  one  vertebra  has  collapsed,  larger  in  proportion  if  more 
than  one,  but  always  pointed  posteriorly  more  acutely  than  curva- 
ture from  any  other  cause.  As  the  disease  continues,  nature  en- 
deavors to  protect  herself  by  building  up  osseous  walls  around  the 
seat  of  the  disease;  so  that  if  recovery  follows  one  finds  what  re* 
mained  of  the  distorted  vertebrae  cemented  together  in  their  new 
position  by  masses  of  newly  formed  bone.  The  **  abscess  "  of  tuber- 
cular spondylitis  is  not  strictly  speaking  an  abscess*  The  material 
it  contains  is  not  true  pus  unless  pyogenic  organisms  have  gained 
access.  The  content  of  the  so-called  spinal  abscess  may  be  quite 
liquid  or  semi-solid,  and  vary  in  color  from  pale  straw  color  to  dark 
yellow*  It  may  hold  also  spiculae  of  bone  or  sequestra^  of  consider- 
able size.  The  collection  may  be  small  or  large,  may  be  confined 
by  the  inflammatory  thickening  of  surrounding  t issues ^  or  as  it  ac- 
cumulates and  tension  increases,  it  may  find  its  way  in  the  direction 
of  least  resistance  between  surrounding  structures,  often  burrowing 
along  fascial  planes  until  it  finds  exit  upon  the  surface  of  the  body, 
or  into  some  cavity  or  viscus  perhaps  far  distant  from  its  source. 
Caries  may  be  located  in  any  vertebra  or  in  a  number  of  them.  A 
resultant  abscess  will  present  clinical  features  according  to  its  loca- 
tion. Cervical  caries  may  form  an  abscess  appearing  in  the  post- 
pharyngeal region  (see  Section  on  Chronic  Retro-pharyngeal  Ab- 
scess) or  at  the  side  of  the  neck  before  or  behind  the  sterno-mas- 
toid  muscle,  or  it  may  burrow  into  the  mediastinum  or  pleural  cavity^ 
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or  into  the  esophagus,  trac 
open  into  any  part  of  the!| 
commonly  it  will  be  retainc 
down  beneath  Poujjart  s  lij 
skin,  which,  if  left  to  itself 


Fig.  151.    Boy  with  sPiNA^j 

the  act  of  stooping  to  tonell 
The  spine  held  rt^fitlly  st 
supported  by  a  hand  upoa 

early  in  the  disease  but  are^ 
for  at  the  time.  The  promi 
tenderness,  pain,  attitude  a| 
formity,  abscess,  ner\^ous  si 
to  play  as  usual,  or,  afteq 
chooses  a  sedentary  one,  orl 
continue  for  several  days  01 
child  be  carefully  examined 
anything  farther  could  be  d 
jump  or  receive  any  jar  ind 
ness  is  not  evident  to  ext« 
sciously  the  child  avoids  jari 
head,  neck,  throat,  or  chest 
swallowing  or  choking  sens 
be  in  the  chest  if  high  dors 
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the  thighs  if  lurtibo-iuicral  The  pain  it  mtrrmtttent  ami  hani 
for  ihc  child  to  locate.  The  pain  penists.  It  i^ill  not  be  T  ' 
like  an  orcJinary  *' bclly^acher  but  returns  ilay  after  day. 
get  wor^e  in  the  early  pari  of  the  night  The  pain  of  maligitul 
dtiea^e  nf  the  spine  h  severe  and  c<m^tant.  not  relieved  by  reit  in 
bed,  and  the  patient  is 
cachectic  in  appeal  t 
Paralysis  appears 
with  mali|;nant  diftcii^> 
as  oompared  with  cario. 
In  liome  ca^t^  cme  tiiust 
await  dcvelopmenUi  be- 
fore tlecidlng  between 
malifpiant  dbease  and 
cam**  TIte  pain  of 
rlieiimatie  spine  is  apt 
lo  be  more  diffme*!,  nr, 
if  localtxed.  to  be  more 
severe  o<i  motiim,  there 
are  rbeumatic  symptoms 
in  other  joints,  and  the 
whole  course  of  the  dt- 
eaiie  is  mi>re  ii  nt, 
Rickety  ninature  i 
no  pain-  If  Lifrral  cur 
vature  causes  pain  it 
seldom  ocetirs  until  the 
defomitty  i%  *o  iiurkcl 
that  there  need  \pc  iv^ 
difficulty  in  the  dia^ 
niMti.  The  pain  in  hy*- 
lerkal  **pine  i%  pro^hiced 
b>  '    *  - 

lit!  uiMi  town  m^At  lAmtta. 

patn  in  spinal  cane^  aitiittilc,  ttttef 

Probably  by  this  time, 
if  not  before,  muiictilar  rigiility  lia*  become  rritlent  by  attttnde 
»i '  TTimioo*  The  ch  as  if  he  were  afraid  of  the 

•I>K  *idi  stqi,    He  c  ;  \<  feet  Ww  ami  moves  cau- 

tiously at  if  he  were  balancing  a  wej|;ht  upuci  his  head*  With  dis- 
ease in  '  ^  .*r  lumfar  re^iofi.  if  he  is  asked  to  pick  up  an 
object  r,  he  t^dt  rR»!  UmA  **ver  to  reach  tt  htif  will  *niiat 
down  by  fii'Aui^  knees 

F%».  t$t  and  155.)    i  .    s  ; 

the  hamls  ufx^n  knees  or  thsi^hs,  or  will  raise  ^ 
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mannen  Or  he  will  support  himself  by  holding  on  to  a  table  or  a 
chair  or  by  leaning  over  a  chain    (See  Figs,  152  and  154.) 

If  the  child  is  laid  prone  on  the  table  and  the  spine  be  hyper- 
extended  by  lifting  his  feet,  the  rigidity  of  the  diseased  portion  of 
the  column  will  contrast  clearly  with  the  flexibility  of  a  normal 
spine.  This  muscular  fixation  is  a  most  important  sign,  (  See  Fig. 
153- )    There  is  no  such  rigidity  in  lateral  curvature,  nor  in  hysteri- 


Fic*  I53-,  Cahies  of  the  spine.    Showing  muscular  rtgidity  upon  attempt- 
ing flexion  of  the  I  umbo- sacral  region,  which  is  diseased. 

cal  spine.  With  the  child  still  lying  prone  the  thighs  should  be 
hyper-extended,  one  at  a  time,  by  flexing  the  leg  to  a  right  angle 
with  the  thigh  and  then  lifting  it  vertically  from  the  table.  If 
spondylitis  be  present  in  the  lower  dorsal  or  lumbar  regions,  this 
over-extension  of  the  psoas  muscle  will  cause  its  reflex  rigidity  to 
yield  with  a  characteristic  tremulous  spasmodic  twitching  known  as 
psoas  spasm.  This  may  be  present  upon  one  or  both  sides.  These 
cases  with  psoas  spasm  should  be  carefully  differentiated  from  hip- 
joint  disease,  and  from  sacro-iliac  disease. 

Peculiar  attitude,  restricted  movements,  rigidity  of  the  muscles 
of  the  affected  region  are  equally  marked  in  cervical  caries*  The 
child  is  apt,  while  sitting,  to  rest  the  elbows  on  the  knees  and  support 
the  head  with  the  hands*  Normally  the  head  of  the  young  child  can 
be  rotated  at  the  atlanto-axial  articulation  through  a  quarter  of  a 
circle,  and  by  employing  also  the  other  cervical  articulations  it  can 
be  turned  through  nearly  a  half  circle.  It  can  be  fully  flexed  and 
extended.  In  cervical  caries  the  head  is  not  willingly  rotated  at  all, 
this  motion  being  most  strictly  limited  in  occipito-atloid  or  atlanto- 
axial disease.  Flexion  and  extension  also  are  inhibited  by  the  reflex 
muscular  spasm,  this  being  especially  marked  if  the  cervical  disease 
is  below  the  axis.  The  child  draws  up  the  shoulders  and  settles  the 
head  between  them  as  If  by  that  means  to  prevent  motion.  If  asked 
to  look  to  either  side,  he  turns  the  shoulders  with  the  head.  The  at- 
titude sometimes  much  resembles  at  first  glance  that  of  torticollis. 
But  the  shoulders  are  not  so  elevated  in  torticollis,  and  the  face  is 
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tttrtiefl  srway  from  the  contncted  mtiscks*  WhcrcM  with  caricii  ihc 
face  is  turned  toward  the  contractiorL  In  the  majority  of  cases  of 
cervical  tuberculosU  it  h  the  flexor  acid  exteojor  muiclei  that  are 
rcflcxljr  contracted ;  while  in  wry- 
neck it  h  mofit  often  the  Ucmo- 
tnastoid  thai  is  fixed* 

Deformity  is  an  early  and  char- 
actcfi^ic  sign  of  caries.  Typi- 
cally it  is  a  fiharp  antero-posterior 
curvature,  oiie  or  more  vertrhr.i! 
being  involved  in  the  fonn  v 
the  anglc^  thus  making  n 
or  larger,  but  is  always  more 
piJtnted  pofteriarly  than  a  curva* 
lure  produced  by  any  other  con- 
dition can  be.  A  rickety  »|>inal 
curvature  u^ttatly  involves  quite 
a  ntmber  of  vertebne,  making  ;i 
much  longer^  rounded  projection 
pctfteriorly,  which  can  alm^^t  if 
n€>t  quite  be  obliteiated  by  the 
flexibility  lest.  Moreover,  with 
rickety  tpinc.  there  arc  almost 
always  other  evidences  in  the 
skeleton — the  cranial  bosMTs.  beail- 
ed  rib^.  enlarged  railial  epiphyiesi, 
bowed  arm*  or  legs.  The  prom- 
inetice  of  the  carious  kyphos  va* 
ries  nomewhat  aUo  with  the  region 
of  spine  affectccL  In  the  dortal 
n!;gtacv  which  is  normally  c  i - 
vexed  pn^tcfiofly,  it  pmjccu 
more  than  in  the  lumbar  or  cervt- 
eal,  which  is  concave  postcritirly. 
In  the  lumbar  rc^gion  parttcubriv 
a  deffmnity  seems  to  appear  l  it 
and  is  harder  to  detect,  its  ti  M 
evidence  being  an  abnorr  i  il 
itnugfatisess  of  the  affecteft 
gion  rather  than  a  pro)ec:i  ^ 
^tch  cocnes  later.  (See  Fig« 
55) 

The  nervous  syniptoms  acoonii  al  caries  are  ten 

itiocor  or  trophic.  Fsin  (and  its  rqpooai  di^^tntxttkm)  has  been  re- 
f erred  to  as  one  of  the  earlier  mnploms*  Later  the  sk'ti  r  matn 


Fig.  155.  BEjt;t>ENiNG  dorso- 
Li.'MBAR  CAWEs,  No  kyphos 
yet  visible*  Holds  spine  rig- 
idly erect.  Walks  carefully 
with  his  shoulders  held  back 
in  position  seen  in  the  illns- 
t  rat  ion.  Will  not  bend  to 
pick  up  an  object^  but  squats 
down,  Complams  of  pains 
in  belly.    Boy  of  6  years. 
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areas  may  become  hyperesthetic* 
Patches  of  the  skin  may  become  anes- 
thetic, allhoug^h  the  seat  of  subjective 
pain,  and  the  reflex  movements  be 
diminished. 

With  the  exception  of  an  exagger- 
ated platitar  reflex,  which  may  appear 
early,  motor  symptoms  are  later  in 
their  appearance  than  s€nsor>%  and 
may  be  severe  enough  in  upper  cervi- 
cal caries  to  seriously  impair  tlte  ac- 
tion of  the  intercostal  muscles  and 
diaphragm ;  and  in  lumbar  carles  to 
produce  paraplegia^  with  paralyzed 
rectum  and  bladder,  and  lost  patellar 
reflex  Trophic  symptoms  are  usually 
last  to  appear,  the  muscles  wasting 
extremely ;  but  bedsores  are  not  so 
easily  produced  as  might  be  expected. 

The  nervous  symptoms  result  either 
from  changes  in  the  spinal  nerves 
where  they  emerge  from  the  spinal 
canal,  or  to  disease  of  the  cord  itself 
at  their  point  of  origin,  set  up  by  the 
proximiry  of  the  inflammation  or  re- 
sulting pressure  upon  the  cord.  The 
arteries  of  thd  cord  may  be  com- 
pressed by  inflammation  of  lymphatic 
tissues  near  them.  Spinal  abscess 
may  burrow  in  the  canal  and  com- 
press the  cord.  Hemorrhage  may  act 
the  same  way.  When,  as  is  com- 
monly the  case,  the  inflammatory  soft- 
ening aflfects  only  the  anterior  por- 
tions of  the  bodies  of  the  vertebra?, 
leaving  the  arches  and  posterior  parts 
of  the  bodies  unaflfected,  it  is  very  rare 
for  the  curvature  itself,  however  acute 
it  may  be»  to  compress  the  cord  or 
nerves.  But  in  those  more  unusual 
cases  where  the  laminaj  and  posterior 
portions  of  the  bodies  are  aflPected. 
are  found  the  most  marked  nervous 
symptoms  even  though  there  be  little 
angulation*    One  of  the  most  com- 
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anal  A 


mon  causes  of  conipresnion  is  the  growth  ot  mjuscsi  of  granublion 

Ccillap>c  of  carious  vrrtcbra.  pr 
upua  or  laccratiuft  ul  thi:  ^ 

by  scquciitra. 

^  rv  f]isturbafl€€9. 

a;  .ire  likely  to  l>c 

puzxitng  ^  io  ihei?  point  of 
oriiTin,  C sualty  in  the  cases  pre- 
Ncnitnir  paralyM^  the  disease  u 
r  incctl  and  a  kypho^  is 

>i  .  in  evidence  to  aM  in 

diagnosi<i.  (35  ) 
With  Ihc  hystericaJ  >i  .n.,  pres* 
sure  over  tJie  sptnom  pnKc^^^es 
elidtsi  |?reat  etmipUint.  Tlic  ca- 
rious »ptne  is  usually  not  vcr> 
sensitive  to  firesiure  of  Ihc  han*I 
m  the  hack 

AbMicsi^  in  its  variout  IfKationis 
Ka^  been  de^^ribcd  tmder  the 
pailKdiigy.  It  U  apt  to  occur  in 
the  majority  of  untreated  cases; 
and  V  "  pile 
of  Ihi  .  It 

may  ctirne  quite  insidiotuly.  with- 
*  r:*  krivinij  ri*e  to  any  additit«ial 
\*yms,  but  usually  with  the 
I  t  f*f  the  abscess  ther 

a^  i>e  of  the  patn^  re>i:^ 

tion  of  movenimt,  muscular  rig- 
idity, ami  also  a  greater  tmpn  ' 
mrnt  of  the  grneraj  h<*aUh 
The  s>T  inrl  diaj^ 

aWr^ses        ,        fnm  v  :  , 

^  wil!  be  found  under  the 
'>.iilui|f  of  rrtrt>pliafyiigQiI  ab- 


In  ^u^pectcd  ilorsal  uf  lumlar 
caor*  if  no  ali<>eeAi»  be  found 
potottnj?  extemallv  anywhere  in 
the  ttsiuU  sttiationn  tn  t!»r  iliac, 
tninriital  or  lumbar  repons,  or  more  rarely  about  the  gbteml  region 
or  thigh,  search  should  be  made  to  iletect  it  more  deeply  located. 


tmMfiiitd  up  after  tatli  mi* 
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With  the  child  lying  upon  his 
inal  muscles  relaxed,  deep  pa 
muscle  may  reveal  the  present 
rectum  may  furnish  informati 
ing  from  sacro-iliac  disease,  i 
the  loins  should  be  employed, 
hemiae  and  tumors.  Abscesse; 
on  pressure  disappear  graduall 
appear  in  the  hernial  canals,  a 
and,  on  applying  the  taxis,  ar 
pear  do  so  suddenly.  Either  r 
A  history  of  typhoid  fevei 
attention  to  that  form  of  ost 
spine. 

Acute  septic  osteomyelit 
to  affect  a  number  of  the  vc 
violently. 

Syphilitic  disease  of  the  ' 
in  mind  other  syphilitic  lesio 
a  mistake,  and  the  therapeutic 

Prognosis. — Pott's  diseas* 
with  more  or  less  deformity,  o 
charges,  general  tuberculosis,  s 
the  bursting  of  abscess  intern 
abscess  open  externally,  men 
rhage  from  erosion  of  a  bloc 
Tubercular  meningitis  is  mor 
and  pulmonary  phthisis  less  s( 

The  prognosis  in  childrei 
is  much  better  if  the  disease  i 
before  the  formation  of  absces 
disease  is  always  chronic,  rum 
in  favorable  cases. 

The  symptoms  may  be  am 
rated  in  a  few  months  or  even 
expected  short  of  several  yeai 
cured  spondylitis  is  according 
denced  by  the  amount  of  result 
vives  Pott's  disease  of  the  spin 
peculiarities  of  the  deformity 
region  diseased  and  the  amoui 
is  always  shortening  of  the  b 
appear  disproportionately  leng 
swung  backward  to  maintain 
duces  deformity  of  the  stemun 
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Motor  paralysis  indicates  a  severe  and  advanced  condition  bnt 
docs  not  preclude  recover)'  both  from  the  disease  and  the  paralysis. 

Scns(>r\'  paralysis  and  spastic  contractures  of  muscles  indicate 
disease  of  tlie  cord  itself,  and  therefore  darken  the  prognosis,  but  do 
not  make  it  hofKless. 

Treatment. — The  first  principle  involveil  in  the  treatment  of 
tul)ercular  spine  is  that  of  rest.  Partial  rest  can  be  secured  by 
reniovinj;  suiKrrincumbent  weight,  or  by  preventing  motion.  Com- 
plete rot  can  be  secured  only  by  both  removing  superincumbent 
weight  and  preventing  motion.  This  is  In^st  <lonc  by  placing  the 
patient  horizontally  on  a  flat  mattress  and  using  also  a  fixative  splint, 
brace,  jacket,  or  other  apparatus.  In  practice  various  modification!! 
of  thi*^  rule  are  in  vogue — concessions  to  the  wishes  of  the  friendn 
of  the  patient  or  the  patient  himself,  who  iloes  not  want  to  stay  in 
bed.  or  does  not  want  to  wear  a  jacket  or  brace.  Rut  that  docs  not 
alter  the  principle  involved :  and  I  am  quite  certain,  from  personal 
obsor>ation.  that  many  a  case  of  spinal  caries  which  might  have  been 
cured  within  a  reasonable  time,  with  little  suffering  and  slight  re- 
sulting deformity,  has  been  dallied  with  in  halfway  measures  until 
abscess.  k>i>hosis,  and  ner\'Ous  phenomena  have  demonstrated  serious 
advance^  of  the  disease  and  forever  precluded  a  satisfactory  course 
and  tcTmination.  It  is  true  that  many  cases  do  perfectly  well  by  tak- 
ing  off  weight  alone,  keeping  them  in  lied  on  a  flat  mattress,  especially 
if  they  art*  adolescents  or  adults.  With  children,  who  by  comparison 
are  much  nmre  restless,  fidgety,  and  thoughtless  of  consef|uences, 
this  is  not  so  apt  to  succee<l.  It  is  true  also  that  many  cases  recover 
with  the  use  of  jackets,  braces,  or  other  fixing  apparatus  which  pre* 
vent  motitm.  the  i>atient  l>eing  in  the  meantime  alloweil  his  liberty, 
going  about.  in<l<Mirs  ami  out  of  doors.  Nevertheles>  it  is  nK>re  safe 
ami  certain,  on  undertaking  a  case  of  spinal  caries  in  a  child,  to  take 
off  the  weight  by  putting  the  patient  to  l)r<l.  and  to  secure  immobility 
by  applying  such  means  as  may  lie  necessar>'  acc«>rding  to  the  kica- 
tton  and  stage  of  the  disease,  and  the  behavior  of  the  patient.  These 
th«)roiigh  measures  will  usually  arrest  the  disease  as  promfUly  as  it 
can  \k'  done,  will  aid  in  improving  the  general  health  of  the  fatient 
anil  start  him  i»n  the  rtad  to  recovery.  Then,  jierhaps,  after  a  few 
weeks  or  nmnths.  or  sometimes  even  a  year,  of  ci>mpleie  rest,  he  can 
be  all(»weil  to  go  aUnit  with  a  jacket,  )\\Ty  mast,  leathern  collar,  or 
other  ap}>aratu<.  I  am  well  aware  of  the  objections  urged  against 
confining  a  ftatient  to  t>ed.  **  It  will  weaken  him  to  lie  in  bed."  '*  It 
will  keep  him  shut  up  indoors  Xoo  much.*'  "  He  will  not  get  any 
exercise."  Niit  one  of  these  objectiiMis  is  vali<l.  l'.\er>-  surgom  who 
has  had  ex]Hrrience  with  this  disease  and  this  plan  of  treatment  has 
seen  fiatients  who  are  suffering  pain,  who  are  having  ba«l  nights  and 
fretful,  \\orr\>ome  days,  who  are  pale,  losing  weight,  and  failing  in 
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appetite  and  strength,  make  a  complete  change  in  a  few  weeks  by 
putting  them  at  rest  in  bed*  Pain  is  relieved,  quiet  sleep  is  restored, 
appetite  and  cheerfulness  return,  improved  color  and  increased 
weight  are  apparent,  and  strength  of  heart  muscle,  and  of  volun- 
tary muscles  is  really  augmented,  Rest  of  the  spine  in  bed  does 
not  preclude  open  air  and  sunshine,  massage  and  passive  exercise 
and  active  exercise  of  the  extremities.  Bradford  and  Lovett  have 
stated  their  opinion  that  the  tendency  to  tubercular  meningitis  is  in- 

creased  by  prolonged  recumbency, 
^^^^^^  But  the  spinal  tuberculosis  is  already 

^B^^^^L  present  and  active  and  the  meningeal 

VH^^^H  involvement  only  a  possibility.  This 

^^^^^  possibility  only  makes  it  the  more 

^^^^  necessary  to  control  the  active  pro- 

cess as  promptly  as  possible  by 
thorough  treatment  from  the  ear- 
liest discovery  of  the  condition.  To 
secure  rest  of  the  spine  we  may  re- 
sort to  sandbags,  the  frame,  the 
jacket,  the  brace,  the  collar  or  head 
extension.  The  frame,  one  of  ihc 
best  means,  is  made  of  gaspipe. 
wood  or  bamboo,  upon  which  canvas 
is  stretclied.  The  frame  is  arched  ro 
any  desired  convexity  or  left  Hat  with 
a  light  steel  arch  superimposed. 
Fenestration  and  felt  pads  prevent 
undue  pressure  upon  the  kyphost*^. 
A  second  fenestration  under  the  but- 
tocks makes  care  of  the  dejections  easy.  Jackets  are  made  of 
plaster  of  Paris,  leather,  poroplastic  felt,  aluminum,  rawhide,  paper, 
etc.  For  general  usefulness  and  cheapness  nothing  compares  with 
gypsum;  and  it  is  sometimes  an  advantage  to  have  a  jacket  that 
cannot  be  removed  by  the  patient.  By  means  of  a  strip  of  musHn 
passed  beneath  the  jacket  and  projecting  at  both  ends  and  the  use 
of  alcohol  and  powders  the  skin  can  be  kept  sound.  A  new  jacket 
may  be  needed  once  in  a  month  or  three  or  six  months. 

Every  surgeon  knows  how  to  put  on  a  good  plaster  jacket  The 
rules  are  simple — yet  not  every  surgeon  puts  on  a  good  plaster 
jacket  There  is  an  art  in  it.  Before  the  plaster  is  applied  a  snugly 
fitting  undershirt  or  stockinet  is  put  on.  A  plaster  jacket  may  be 
applied  with  the  patient  partially  suspended,  his  heels  off  the  floor. 
But  he  is  usually  laid  prone  upon  a  strip  of  strong  unbleached  mus- 
lin which  is  stretched  lengthwise  upon  a  frame,  having  a  windlass 


I 

Fig.  157.   Leather  jacket  for 

SFINAL  caries. 
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at  one  en<l.  Ry  adjusting  the  tension  of  the  muslin  a  degree  of 
straightening  of  the  spinal  curvature  may  \k  secured  (36) ;  hut  no 
forcible  correction  should  Im:  attempted.  Pads  of  felt  or  pre|>are<l 
wool  or  cotton  batting  should  protect  lK>ny  prominences,  for  in- 
stance the  iliac  crests  and  the  kyphosis.  In  developing  girls.  pad< 
which  can  afterward  l>e  removed  should  prevent  undue  pressure  on 
the  niamm.'e.  The  **<linner  i*ad"  is  not  usually  necessary.  A  three 
to  six  inch  plaster  bandage,  five  yards  long,  is  convenient.  I%ach 
bandage  >hould  l>e  immersed  in  water  until  air  bubbles  cease  to  rise 
from  it.  Iicginning  at  the  level  of  the  tnxhanters  the  bandage  is 
quickly  applied  encircling  the  bo<ly  and  rising  half  a  width  at  a 
time  until  the  arms  are  reachetl.  Kach  layer  should  be  smoothly 
pressed  <lown  ui)on  that  l>eneath.  When  the  jacket  is  sufficiently 
thick,  the  patient  should  \)C  kept  in  correct  position  until  the  plaster 
sets.  The  muslin  su|)]x>rt  is  then  cut  acnxs  at  the  upper  and  lower 
ends  of  the  jacket  and  remains  a  i>art  of  it.  The  jacket  is  cut  out  to 
til  uinler  the  arms,  and  the  edges  everywhere  pressed  away  from 
the  skin.  The  .^tiK'kinet  may  \k  turnetl  from  top  and  bottom  and 
.sewn  together  in  the  middle  to  cover  the  plaster. 

The  spine  brace  is  of  many  varieties.  A  gtKxl  tyi>c  is  the  Taylor 
brace.  A  steel  baiul  with  its  center  at  the  spine  (uirtly  encircles  the 
])elvis  below  the  iliac  crests  and  al)ove  the  trochanters.  From  this 
fK.'l\ic  band  rise  two  uprights,  one  on  either  side  of  the  spinous 
pHKesses.  re  ting  ujHjn  the  transverse  pn>cesses,  and  extending  to  the 
tops  of  the  shi»uMers.  one  at  each  si<le.  The  uprights  are  connected 
by  a  horizontal  liar  just  l)elow  the  angles  of  the  scapular.  A 
leather  sirap  «»r  webbing  or  a  i)adde«l  cord  extends  from  the  top  of 
each  upright  tlown  in  fnmt  of  the  shoulder  of  the  same  side  to  the 
horizontal  lurs.  There  are  many  nioditicati<ms  of  this  brace.  The 
Taylt»r  lirace  pmper  has  a  leather  cuirass  or  apron,  covering  the 
ImtIK  and  li>wer  part  of  the  thorax  and  held  to  the  metal  parts  at 
the  rear  by  straf»s  and  buckles.  The  brace  is  Inrst  made  over  a  plaster 
miKlcl  prepared  by  casting  it  in  a  plaster  jacket  or  collar  as  the  case 
may  be.  put  on  the  patient  and  then  cut  and  spnmg  off.  Or  it  may 
Ik*  made  from  a  <liagram  and  measurement <.  The  child,  with  naked 
UhW  shoultl  l>e  lai^l  prone.  A  few  touches  with  burnt  cork,  blue 
{H-ncil.  Solution  of  argyrol  or  bits  of  adhesive  plaster  will  mark  the 
|>oints  for  measurement.  The  outline  of  the  spine  is  carefully  noted 
with  a  strip  of  lead  laid  on  and  l>ent  to  fit.  This  strip  of  lead  laid 
uiM)n  paper  guitles  a  pencil.  The  tapeline  finds  the  measurements  of 
e\ery  part,  which  should  he  plainly  imlicateil  on  the  diagram. 

A  headpiei^e  can  be  attache«l  to  a  Itrace  or  to  a  jacket  by  in- 
cor]»orating  its  sup(»ort  in  putting  on  the  jacket.  A  headpiece  con- 
sists of  a  steel  upright  or,  sometimes,  two  uprights,  extending  from 
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the  spine  brace  or  the  back  part  of  the  jacket  to  the  level  of  the 
base  of  the  skull.  From  the  upright  support  a  steel  band  extends 
forward,  and  being  properly  padded  supports  the  occiput  and  lower 
jaw.    (See  Fig.  159.)  ' 

The  collar  is  made  of  plaster  of  Paris,  of  leather  with  steel 
reinforcements,  of  felt  leather-lined,  of  woven  wire  leather-lined. 
The  collar  spreads  out  upon  the  shoulders,  upper  part  of  the  back  and 
chest,  whence  it  takes  its  bearing,  and  is  fitted  to  the  base  of  the 
skull  and  lower  jaw  which  it  supports  and  renders  immovable.  (See 

Fig.  160  and  the  Calot  jacket,  Appendix 
36.) 

Head  extension  apparatus  has  a  padded 
sling  fitted  under  occiput  and  lower  jaw, 
with  the  patient  in  bed  or  upon  a  frame. 
The  sling  is  connected  with  cord,  pulley, 
and  weight,  to  make  extension  and  so 
fixation  of  the  cervical  spine.  The  vari- 
ous appliances  having  been  described,  it 
remains  to  state  the  principles  of  their 
action,  the  cases  to  which  each  is  applica- 
ble and  the  methods  of  their  use.  Sand- 
bags may  be  useful  in  recumbent  cases 
while  other  apparatus  is  being  made  or  in 
case  of  coexistent  skin  disease,  abscess  or 
glandular  swellings  or  pressure-sores 
which  interfere  with  the  use  of  fixed  ap- 
paratus. The  canvas-covered  frame  with 
the  light  steel  strips  at  the  margin  of  fenes- 
tration  for  the  kyphosis  and  arched  -with 
convexity  upward,  in  common  with  the 
Fig.  158.  Washburne's  ^^'^^e,  has  some  action  as  a  lever 
BRACE  for  Pott's  disease.       The  fulcrum  being  upon  the  transverse 

processes,  at  the  seat  of  the  deformity, 
it  prevents  the  collapse  of  the  diseased  vertebral  bodies,  indeed 
limits  pressure  upon  them  by  compelling  the  carrying  of  weight 
or  receiving  pressure  upon  the  posterior  portions  of  the  col- 
umn, namely  the  transverse  and  spinous  processes.  They  act 
more  efficiently  by  immobilizing  the  diseased  tissues,  prevent- 
ing the  irritation  of  motion,  securing  rest.  It  is  often  taught 
that  the  jacket,  by  pressing  upon  the  body  at  every  point,  sustains 
it  upon  the  base-line  of  the  jacket,  namely  the  pelvis,  relieving  the 
diseased  vertebrae  of  weight,  provided  the  disease  is  within  the 
lower  portion  of  the  jacket,  that  is,  the  lumbar  region  or  the  dorsal 
region  below  the  seventh  dorsal  vertebra.    But  I  believe  that  by 
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far  the  greatest  benefit  that  is  derived  from  the  jacket,  as  from  the 
frame,  brace,  or  extension  apparatus,  is  because  of  immobilization. 
Foundation  for  this  l)elief  is  found  in  the  fact  that  even  in  high 
dorsal  caries,  a  jacket  extending  up  the  back  and  front  of  the 
thorax  and  mt>re  or  less  perfectly  immobilizing  the  spine,  far  above 
the  point  where  any  weightcarrying  could  be  possible,  will  often  re- 
sult in  benefit.  This  explains  why  the  juryma^^t  with  sling  allow- 
ing head  rotation  has  been  discarded  for  an  api^aratus  which  holds 
the  head  immovable.  It  is  in  cases  of  cer\'ical  ami  high  dorsal 
caries  that  head  support  and  head  extension  are  applied.  The  |nil- 
ley  and  weight  for  head  extension  are  used  only  for  a  short  time  in 
actively  progressing  cases  until  the  prog- 
ress of  the  disease  has  been  controlled, 
then  the  head  extension  or  support  is  re- 
lied u|>on  for  immol>ilizatbn. 

That  form  of  apparatus  should  be  ap- 
plied which  maintains  the  diseased  parts 
as  nearly  as  |M)ssibIe  immovably  fixetl  in 
their  normal  position  without  the  use  of 
violent  force  or  undue  pressure  at  any 
|M.>int.  The  horizontal  position  aids  in  se- 
curing rest  and  should  Ikt  used  in  actively 
progressing  ca'^es.  After  the  activity  of 
the  disease  process  has  been  controlled, 
the  upright  |M)sition  and  then  going  about 
with  jacket  or  brace  are  alloweil.  Me- 
chanical treatment  will  probably  be  neces- 
sary fc»r  from  two  to  tive  years  or  (>ossibly 
ft)r  life,  unless  oi>erative  treatment  shall 
prove  a  means  of  shortening  it.  The 
general  treatment  of  tul>erculosis  as  laid 
down  in  C  hajiter  Iv.  is  indicated  in  all  Fic  isql  Shmal  haci 
cases  t»f  spinal  caries.  ^o"Ti''lo^.'*^ 

.\  methotl  of  effecting  immobilization 
of  the  diseased  joints  in  Pott's  disease  by 
o|>cration  has  been  deviseil  and  practised  by  K.  .\.  Hibbs.' 

The  o]K:ration  is  as  follows.  A  longitudinal  incision  is  made 
directly  o\cr  the  spinous  processes  of  the  kyphosis  and  including  one 
Miund  vcrtclira  aUtve  and  one  t>elow  those  diseased.  (If  the  X-ray 
does  not  rexeal  the  extent  of  the  disease  one  must  be  guide<l  by  the 
kyphosi>).  The  incision  goes  through  the  >kin.  supraspinous  liga- 
ment and  i>cri<»stenm  to  the  tips  of  the  spinous  processes.  The 
fKrriosteum  is  dixided  u\^m  lx)th  the  up\KT  and  lower  l)orders  of 

^Hiltbt:  N.  Y.  Med  Juiim..  May  27,  1911;  Am.  Surg.,  Maj,  igia;  Jour. 
Am.  Med.  .\s»n..  Aug.  10.  lyiJ. 
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each  spinous  process  and  the  laminae  are  stripped  from  them  out- 
ward to  the  bases  of  the  transverse  processes.  The  muscles  are  not 
detached  from  periosteum  and  ligament  but  the  flaps  are  pushed 
aside  en  masse.  Then,  beginning  with  the  lowermost,  each  spinous 
process  is  partly  cut  throup;h  at  the  base  upon  its  upper  side  and 
bent  downward  so  that  its  tip  rests  upon  the  bone  next  below.  From 


Ftc.  160.   Leather  collar  for  caries  of  cervical  spin& 

the  lower  edge  of  each  lamina  {bared  of  periosteum)  a  small  strip 
of  bone  is  raised  and  turned  downward  with  its  free  end  in  con- 
tact with  the  lamina  next  below.  The  flaps  consisting  of  perios- 
teum, split  supraspinous  ligament  and  muscle  are  brought  together 
and  sutured  over  the  prostrated  spinous  processes  with  interrupted 
sutures  of  chromic  gut,  and  the  skin  sutured  with  silk  or  plain  gut. 
Gauze  dressing  and  an  ordinary  spinal  brace  is  applied,  with  its  up- 
right bars  wide  enough  apart  not  to  press  upon  the  wound.  Rest 
in  bed  is  required  during  eight  to  ten  weeks ;  then  sitting  up  is  aU 
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lowed  for  four  weeks.  After  twelve  weeks  walking  is  permitted. 
The  brace  is  laid  aside  after  another  month,  unless  the  patient  is 
under  five  years  of  age,  in  which  case  it  is  used  six  months.  The 
effect  sought  in  this  operation  is  the  deposition  of  new  bone  be- 
tween the  raised  periosteum  and  the  denuded  bone,  fusing  the 
vertebrae,  bridging  between  them  or  at  least  forming  a  bony  splint, 
thus  producing  fixation  and  consequent  rest.  In  se\-enteen  per  cent, 
of  Ilibbs*  cases,  fusion  of  two  or  more  vertebrae  was  demonstrable 
and  curative  results  are  reported  in  practically  all  the  cases.  It  i< 
probable  that  this  osseous  splint  would  form  e\'en  if  there  were  no 
j)one  grafts  raised  from  the  laminae  and  the  spinous  processes  were 
not  fractured  and  turned  downward.  But  this  latter  step  in  the 
technique  appears  to  strengthen  the  bridge,  and  it  certainly  lessens 
the  deformity,  especially  in  the  lower  dorsal  region.  The  operation 
has  lK*cn  used  in  patients  of  all  ages  from  two  and  one-half  years 
to  middle  life,  and  in  cases  that  have  run  from  three  months  to  ten 
years.  Ilibbs  also  suggested  that  in  the  very  young  it  might  be 
necessary  to  graft  bone  from  the  leg.  This  has  since  been  done  by 
Albee.*  and  \Vhitman.' 

Alliec  splits  the  spinous  processes  longitudinally,  bending  the 
lateral  halves  on  one  side  so  as  to  open  a  fissure  into  which  a  splint 
of  bone  (with  its  periosteum,  triangular  on  cross-section)  taken 
from  the  crest  of  the  tibia,  is  placed,  and  sewn  with  kangaroo  ten- 
don. If  necessary  to  meet  the  cur\'e  of  the  kyphosis,  he  bends  the 
graft  with  or  without  notching  it.  He  keeps  the  patient  on  a  Brad- 
ford frame  from  six  to  ten  weeks.  Of  the  two  procedures  Hibbs* 
seems  more  reasonable.  Both  require  more  time  for  their  ultimate 
proving:. 

.\bscess  from  spinal  caries  is  to  be  treated  conservatively.  If 
it  i)oint  and  need  for  e\'acuation  becomes  urgent  that  should  be 
done  by  aspiration  with  strict  antiseptic  precautions  and  the  punc- 
ture scaled,  .^ome  open  with  a  knife  and  inject  bismuth  paste. 
The  fornuil.-e  for  preparing  bismuth  paste  and  directk>n  for  its 
use  will  be  found  under  treatment  of  empyema.  L'niess  the  infec- 
tion is  evidently  a  mixed  one,  it  is  prol>ably  better  to  reser\'e  this 
procedure  for  abscesses  that  refill  and  for  chronic  sinuses. 

In  ])aralysi<  from  Pott's  disease  the  treatment  is  conservative. 
Patient  and  persistent  rest  and  fixation  of  the  spine,  massage  and 
perhaps  electricity  to  the  lower  extremities,  together  with  the  gen- 
eral treatment  recommended  for  tuberculosis,  will  usually  restore  the 
lost  functions. 

«  A:be^    Jour.  Am.  Med  .\ssn..  Sept.  9^  1911.  p.  885;  N.  Y.  Med.  Joar^ 
Mar  a  lOi^. 
*  Whitman:  An\,  Surg.,  Dec,  1911. 


CHAF 


SURGERY  OF 

Malformation  and  Other 
Falls  or  Blows  upon  ti 
Hyperplasia  of  the  Li 
Naso-Pharynx  —  Enla] 
struction  by  the  sof 
Nose — Foreign  Body  in 
—  Retro-Pharyngeal, 
Chronic-Pharyngeal  ^ 

Disorders  of  the  air  pas 
relief  are  usually  in  the  form 
air,  due  to  malformation,  ede 
body,  or  inflammatory  exud« 
may  be  the  cause  of  complain^ 
tism,  or  a  too  wide  opening  as 
will  be  considered  under  a  se 
Any  condition  which  inter 
ratory  flow  to  and  fro  throi 
menace  to  health  and  developr 
would  be  willing  to  believe  t 
of  common  size  could  produce 
lessness,  dyspnea,  interferen< 
which  experienced  pediatricia 

Ordinar>^  rhinitis,  acute, 
litic  in  its  milder  forms,  or  tt 
for  the  partial  or  temporary  < 
the  last  named,  and  the  later 
medical  treatment. 

MALFORMATION  AND  Ol 

F 

Congenital  atresia  of  the 
trils,  or  of  the  entire  nose,  ma 

Permanent  obstruction  c 
malposition  of  the  cartilagino 
genital  or  acquired.  Or  the  \ 
cartilage  may  depart  from  the 
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the  canal  of  the  nostril,  sometimes  in  the  fonn  of  a  wetipe  or  ridpe. 
and  often  with  a  corresponding:  concavity  in  the  opposite  nostril. 

Malformation  or  hyi)crtrophy  of  the  turbinated  bones,  inferior, 
middle,  or  superior,  one  or  more,  may  encroach  upon  the  lumen  of 
the  nostril.  I  IyiH.»rtrophy  of  the  superior  is  more  rare,  that  of  the  mid- 
dle more  extensive  when  it  does  occur,  ami  that  of  the  inferior  more 
common.  The  openings  of  the  nostrils  into  the  vault  of  the  pharj'nx 
may  he  confj:enitally  abnormally  small  in  all  dimensions,  or  narrows' 
to  mere  slits,  or  may  be  entirely  occlude<l  by  encroachment  of  their 
bony  walls,  nr  by  a  projection  formed  of  the  upper  cer\-ical  vertebne. 

Syi)hilitic  ulceration  may  result  in  collapse  of  the  bony  supports 
of  the  naso-pharynx,  and  obliteration  of  its  sf)aces.  i  Fiffs.  27  and 
28.)  Repair  subsequent  to  ulceration  or  to  traumatism,  even  the 
rraumatiMU  nf  duni'iy  surgcr>'.  may  produce  synechi.T— adhesions 
between  the  walN  of  the  nostrils,  notably  between  the  turbinate^l 
btMies  and  llie  septum. 

Treatment. — Any  of  these  conditions,  excepting  the  severe  mal- 
fijmiatitMi-*  at  the  naM»-phar>*nx.  may  be  treatwl  with  surgical  means 
appropriate  for  the  removal  of  the  obstruction  and  re*itoration  of  a 
freer  air  channel.  One  important  rule  in  these  operati*»ns  is  to  re- 
move a.s  little  as  pus>ible  of  the  muco-periosieum  or  fK*richn>ndrium : 
and  certainly  in  removing  spurs  *'  or  deflection*  of  the  sc|>tum  not 
to  leave  an  opening  throu^jh  into  the  other  nostril  as  is  .S4>metimcs 
done.  neviaiii>ns  of  the  septum  in  chiMren  may  Mimetimes  be 
siraifi;htened  by  ft)rcinp  them  into  an  over-correcte<l  poMtion — rrpeat- 
injj  the  procedure  at  inter>*als  or  retaining?  the  correction  by  stiff 
rufilHT  tubinp.  In  removing  enlargements  of  the  turbinated  bones 
in  children  the  scissors  will  often  be  found  more  ser\'iceable  than 
the  saw. 

PALLS  OR  BLOWS  UPON  THE  NOSE 

.\fier  a  fall  up4»n  the  face  or  blow  u|K>n  the  nose  a  careful  ex- 
amination >h<)ult|  be  made  to  determine  the  patency  of  the  nasal 
canaU.  If  ilisplacement  of  frapnents  has  cK-curretl  they  should 
l)e  lifted  into  place  by  an  instrument  passed  within,  and  can  f^en- 
crall>  U*  held  in  fK>sititm  and  protecieil  by  small  pads  externally 
at  cither  siije  of  tlie  nose.  secure<l  by  adhesive  strips.  Rubber  tubinp 
in  the  nt)strils  can  l>e  usecl  to  maintain  patency,  but  is  scKlom  neces- 
sary. .\  4lisli>cation  of  the  anterior  end  of  the  >eptum  nasi  fnmi  the 
nasal  riilj:e  is  not  unc<»mmon.  and  if  the  muco-|)erio>teum  is  lorn 
thrt*uv:h.  may  prove  a>tonishingly  difficult  to  hold  in  place.  I  have 
Minetinies  reported  to  silver  wire  suture.  .\bsce>s  of  the  >cptum 
may  oecur  and  require  opening.  (See  also  Section  on  Fracture  of 
Nasal  r.ones.) 
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NEOPLASl 

Neoplasms  in  the  nose  c 
not  common. 

Mucous  polypus  is  not  m 
brought  to  view  it  is  easily  re< 
and  its  paler  color  as  compar 
apt  to  shift  out  of  sight.  It 
instrument.  It  is  usually  pe< 
the  wire  snare.  When  one  h 
others. 

Swollen  mucous  membrai 
likely,  that  over  a  turbinatec 
should  be  distinguished  by  iti 
Darker  color  as  well  as  absen 
which  may  occur  in  the  nares, 
connection  Mr.  Owen's  refen 
in  which  a  meningocele  proj« 
that  competent  surgeon  unfo: 

Fibromata,  or  fibro-sarco 
naso-pharynx  in  infants  or  yc 
after  the  tenth  year,  especial! 
tinguished  by  touch  from  ade 
sile.  Fibromata  are  more  o^ 
vault  of  the  naso-pharynx. 
of  adenoids.  But  sarcoma 
spontaneously. 

The  prognosis,  even  in  fi 
quite  serious,  as  the  tumor  i 
responding  pressure,  distorti( 
structures.  If  sarcomatous 
early  operation  affords  the  oi 
the  course  of  a  few  months  oi 
frightful  deformity  and  great 

Fibromata,  if  sufficientl; 
the  galvano-cautery,  care  be 
whole  growth.  They  are  oft( 
snare,  and  the  stump  cauteri 
or  sarcoma  from  the  posterio 
taking.  It  may  be  attacked 
being  inverted,  the  soft  palat 
the  bony  palate  divided.  Ai 
with  a  snare  if  possible,  the  b 
galvanic  or  Paquelin  cauterj 
loraphy. 
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Sarcoma  of  tlic  nose  can  be  removed  by  resection  of  the  superior 
maxillary  bone,  in  some  instances  leavin|;f  the  orbital  plate. 

HYPERPLASIA  OP  THE  LYMPH  TISSUES  OP  THE 
PHARYNX  AND  NASO  PHARYNX 

The  lymphoid  tissue  at  the  base  of  the  ton^e,  the  palatal  ton- 
sils,  one  at  each  side  of  the  throat,  and  the  phar>'ngeal  tonsil  in  the 
naso-phar>nx  forming  the  so-called  lymphoid  ring,  are  subject  to 
hyper])lasia. 

AuENoiDS. — Knlargement  of  the  tonsils  has  long  been  deah  with 
as  a  pathological  condition  of  some  importance.  Since  Meyers 
work,  the  profession,  through  clinical  obser\'ations,  reports,  essays, 
and  discussions  on  evcrj-  han<l,  has  become  more  or  less  familiar 
with  **  adenoids."  **  adenoid  vegetations."  "  hN-perplasia  of  the 
pharyngeal  tonsil/'  **  post-nasal  growths." 

Lymphoid  tissue  in  ultimate  structure  resembling  the  lymphatic 
glands  and  the  Malpighian  corpuscles  of  the  spleen,  normally  un<ler* 
gcH-s  an  involution  during  infancy,  childhoo<l,  and  youth.  In  early 
life  the  pharyngeal  tonsil  presents  in  the  phar>*ngeal  vault  a  scnne* 
what  furrowed  and  but  slightly  thickened  layer  of  lymphoid  tissue 
covered  with  ciliated  epithelium. 

When  hyjKrtrophied  we  have  spong>-  masses  or  nodules,  sessile 
or  pediculatcd,  structurally  papillomata  with  a  lymphoid  parench)*ma 
an<l  a  very  vascular  mucous  and  epithelial  covering,  frequently  en- 
veloi)cd  with  mucus  or  mucopus. 

(>pini4»ns  differ  as  to  whether  deviated  septum,  hypertrophic 
rhinitis,  enlargements  of  the  turbinates  and  other  obstructions  favor 
the  growth  of  adenoids  or  are  instead  caused  by  the  adenoid  en- 
largemcnt. 

We  si)metimes  fintl  the  other  partial  obsthictions  without  a<lc- 
noid  vegetati<>n>  with  no  unusual  deviations  from  normal  develop- 
ment and  symmetry.  Numerous  discussions  have  been  indulged  in 
as  t«>  whether  re}K*ate<l  colds  or  catarrhs  proiluced  adenoids,  or 
whether  the  symptoms  attributed  to  the  coM  t»r  catarrh  were  not 
themselves  producetl  by  the  pre-existing  adenoids.  However,  we 
km>w  that  victims  of  adenoid  growths  are  frequently  and  sometimes 
Constantly  affecte<l  with  what  i«iNses  for  "a  cold  in  the  head.** 
Similarly  climate,  mechanical  irritation,  general  lymphatism,  race» 
sex.  >crofula.  or  tulnTCulosis  and  syphilis  have  entere<I  into  the  dis- 
cussion. .\Is«^  the  effects  of  measle<.  scarlatina,  and  diphtheria  and 
whoiiptng-cough.  typh(»id  fever  and  heredity. 

Infant*^  may  Ik?  horn  with  adenoid  growths  or  they  may  come 
at  any  sul»sc(|iient  time,  though  mo^i  casi*s  come  to  the  surgcon*f 
attention  in  childh<KHl  up  to  the  eight  or  tenth  year.  In  hte  years 
the  removal  of  adenoids  i>  the  c«>mmone>t  ofwration  performed  at 
the  nose  and  throat  dis{H.*nsaries.  One  writer  (Lenox  Brown)  found 
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adenoids  in  as  high  as  eighty-e 
hospital  cases,  and  places  their 
palatal  tonsils,  as  six  to  five, 
quite  so  high,  but  all  agree  o 
greater  frequency  than  enlarge 
withstanding  all  that  has  bee 
profession  on  the  subject  that 
their  effects  are  very  deleteric 
be  effected  by  surgical  means 
results. 

Symptoms. — The  symptot 
whole  or  in  part  to  postnasal 
mucous  or  muco-purulent  disc 
altered  speech,  mouth-breathii 
suckling  in  infants,  partial  d< 
otitis  media  catarrhal  and  supi 
blood,  alterations  of  the  cont 
chest,  impaired  cerebral  circu! 
loss  of  memor}%  stunted  gro\ 
stammering(  ?),  local  or  ger 
voice  and  articulation,  deaf-r 
appetite,  palpitation  of  the  hei 
tarded  dentition,  retarded  pub 
narrowing  of  the  nostrils — ce 
many  counts.  Not  that  all  tl 
in  all  cases  or  in  any  one  case, 
and  yet  adenoids  present.  Ev 
be  lacking,  or  the  patient  mj 
mouth  and  either  nostril  held 

The  alterations  in  the  faci 
ing  are — a  dull  vacant  look  w 
nostrils  narrow,  the  bridge  of 
apart,  and  the  jaws  enlongate< 
The  palate  is  high  and  narrow 
commodate  the  teeth,  which  c 

The  type  of  thorax  is  t\ 
and  stoop-shouldered."  Its  a 
The  angles  of  the  scapulae  j 
very  much  S-curved,  thus  bri 
forward  and  approximating  t 
The  sternum  is  often  lowered 
upper  dorsal  and  cervical  spi 
suddenly  from  their  attachme: 
crating  the  intercostal  space* 
the  sternum  the  spaces  are  w 
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The  typical  fate  and  thomx  of  the  victtttt  of  adcooids  are  wtU 
abowii      '        i6i  and  162. 

. — The  dia^osts  can  be  made  almost  to  a  ctrtamtT 


Fkl  tti.  rcTf       Fm.  tht    Emm  at  jommm^ 

amtrnvcnau  or        lhw  aim  at  Fif.  i6t.  Back  tkw.  Doraal 

WAMMMMA  wf   nvTOcTaonrY  of  and  cerrkal  tpim 

tJtm  lympltoiil  titauca  af  tht  want  Lover  «Bgkt  of  \ 

liato-flwfynjL  pcMH  hmkmv± 

bf  mspection  of  the  patient*  the  ev^ideiice  beinf;  corroboraled  bjr  an 
iccottrt  '  lytttpioma.  In  some  c^  'he  growthi  can  be 
acm  tti  le  tHMtrtU  or  with  the  t  rror.   Diignoaia  b 

easily  reiilted  by  m  digital  cxploratioo  ot  the  pharjrOfial  iriidt  In 
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daily  work,  digital  explora 
rapid  that  it  is  usually  relic 
ger,  with  palmar  surface  up 
and  in  two  or  three  second 
terior  nasal  openings. 

Treatment. — ^The  only  1 
as  satisfactory  is  their  cleat 
Immediately  the  question  a 
The  answer  is,  "As  a  ruh 
recur.  But  if  they  did  re( 
would  still  be  better  to  remc 
for  adenoids  in  the  presence 
other  acute  illness.  Treatm 
useless.  It  is  true  that  mai 
of  tonic  and  alternative  mc 
or  other  ferruginous  prepar; 
and  other  reconstructive  ag 
growths,  are  useful  to  sue! 
produce  a  much  greater  bei 
that  he  can  secure  an  unsti 
tion  of  astringents  or  antis 
in,  produce  improvement  ir 
and  unsatisfactory  as  compa 
not  without  danger  to  the 
use  of  caustics  upon  the  g 
inefficient  if  not  thoroughly 
procedure  by  comparison, 
have  also  been  advocated  anc 
methods  have  nothing  to  r< 
There  can  certainly  be  no  2 
pressed  and  bruised  investi 
vault  of  the  pharynx. 

The  snare  might  serve 
vegetations.   But  where,  as 
other  instruments  more  servi 
devised  for  the  removal  of  a 
various  t>'pes,  to  suit  the  id 
example,  the  ring  knife,  th( 
(small  and  nearly  straight, 
curved  for  use  through  the  n 
the  sharp  spoon,  the  adet 
prefer  to  work  through  the  ] 
ing  in  through  a  small  wine 
an  open  door.    Some  opera 
upright  position;  others  war 
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one  hangs  his  head  over  the  end  of  the  table,  while  another  prefers 
to  lowi^r  it  slightly.  Some  do  not  use  an  anesthetic,  so  that  the 
patient  may  sit  upright.  Some  administer  the  anesthetic  and  then 
place  the  patient  upright,  strapped  to  the  back  of  an  operating  chair. 


Fig.     164.     Kir  stein's 

ADBKOID  CURErrE. 


Fig    163.    Gottstein's  adenoid  curettes. 

his  head  held  by  an  as- 
sistant. Deaths  have  been 
reported  in  both  posi- 
tions. If  an  anesthetic 
is  to  be  used,  I  would 

rather  lake  the  chances  with  the  patient  recum- 
bent and  his  head  lowered  sufficiently  over  the 
end  of  the  table  so  that  the  blood  will  not  readily 
run  into  the  larynx,  and  his  face  turned  suffi- 
ciently to  one  side  so  that  the  blood  can  readily 
run  out  of  his  mouth  or  be  swabbed  out. 

I  prefer^  if  the  child  be  docile  and  his  confi- 
dence has  been  secured  by  a  few  previous  pain- 
less examinations  or  treatments,  to  dispense  with 
ihe  anesthetic  and  operate  with  the  patient  sit- 
ting^, using  a  sharp  Kirstein  curette  or  the 
cutting  forceps  of  Deible,  Some  surgeons 
prefer  a  Gradle  s  guillotine,  which  has  a  fenestrum  and  a  knife 
like  a  tonsilotome,  but  is  curved  upward  to  fit  the  post -nasal 
&pace,  If  the  post*nasal  space  is  small,  or  the  growths  numer* 
ous  or  broadly  sessile*  my  choice  of  instruments  is  the  curette. 
(See  Figs,  163,  164  and  165*)  Occasionally  the  spoon  forceps  is  a 
necessity,  or  the  double-edged  ring  knife.  I  use  Dalby's  metal  fin- 
ger-nail but  very  seldom  of  late.  The  bare  finger-nail  makes  a 
ragged  surface.  In  young  infants  a  uterine  curette,  bent  to  the 
proper  angle,  may  suffice.  From  habit  I  have  used  chloroform,  if 
any  anesthetic,  as  less  irritable  to  the  respiratory  tract ;  but  ether 
can  be  used  with  satisfaction,  and  is  probably  safer,  especially  in 


Fig.  165, 

DOVIK'S  FORCEPS. 
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these  cases,  which  may  be  associated  with  lymphatism.  Cocaine  is 
useful  in  older  children  in  a  2  per  cent,  solution.  General  anes- 
thesia by  ethyl-chloride  or  nitrous  oxide  may  be  used.  Whatever 
general  anesthetic  is  employed,  very  little  of  it  should  be  used.  The 
reflexes  are  never  abolished.  The  patient  can  always  cough  and 
clear  his  throat.  An  assistant  should  hold  his  hands.  When  enough 
anesthetic  has  been  given — probably  just  as  the  pupils  begin  to 
contract — the  head  is  drawn  over  the  end  of  the  table  and  lowered, 
a  gag  placed  between  the  teeth,  and  the  mouth  opened.  The  head 
and  gag  are  held  by  an  assistant — the  anesthetizer  if  no  other  is  to 
be  had.  If  enlarged  tonsils  are  to  be  removed,  it  is  better  to  do  that 
before  the  adenoids,  taking  first  the  tonsil  less  easy  to  seize  in  the 
tonsilotome,  for  later  the  blood  obscures  the  field.  After  the  ton- 
sils come  the  adenoids,  in  rapid  succession,  unless  one  should  en- 
counter dangerous  bleeding,  which,  in  rare  cases,  may  occur.  (See 
Tonsilotomy.) 

The  adenoid  operation  is  all  by  touch.  It  is  convenient  to  have 
a  dozen  or  more  swabs  of  absorbent  cotton,  well  wound,  on  the 
end  of  small  sticks.  I  find  butchers*  skewers,  six  inches  long,  con- 
venient for  making  these  stick  sponges.  Hemorrhage  is  sharp  for 
a  minute,  but  generally  ceases  spontaneously. 

Practically  no  after-treatment  is  necessary  except  that  after  any 
anesthesia.  Some  patients  complain  of  severe  headache  on  first 
recovering  consciousness,  but  this  gradually  subsides.  Vomiting 
of  blood  swallowed  is  apt  to  ensue.  The  child  should  remain  in  the 
house  for  some  days  in  the  cold  season.  Dust  is  to  be  avoided. 
There  is  generally  no  traumatic  fever.  Sprays  and  douches  are  not 
advised.  Secondary  hemorrhage  may  occur,  but  need  not  occasion 
alarm.  Otitis  media  or  pneumonia  are  possible  sequellae,  thought 
to  be  caused  by  blood  running  into  Eustachian  tube  or  into  lungs. 
The  latter,  at  least,  should  be  avoided  by  proper  position  of  the 
patient.  Most  patients  experience  marked  beneficial  results  very 
promptly  after  operation,  as  evidenced  by  improved  general  vigor, 
growth,  and  development.  Some,  particularly  the  younger  ones 
and  cases  not  of  long  standing,  recover  nosc-brcathing  and  natural 
intonation  almost  at  once.  Others,  usually  older  children  and  older 
cases,  may  need  training  to  break  the  confirmed  habit  of  mouth- 
breathing,  either  while  awake  or  asleep.  A  chin  support,  with  a  piece 
to  cover  the  mouth,  to  be  held  in  place  with  straps  over  the  head,  to 
be  worn  at  night,  may  help.  Or  adhesive  strips  across  the  mouth 
may  have  a  good  physical  or  moral  eflFect.  Such  cases  often  need, 
also,  corrective  gymnastics,  particularly  the  "  setting-up  "  exercises 
and  breathing  exercises  for  their  undeveloped  lungs,  flat  chests,  and 
rounded,  drooping  shoulders. 
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ENLARGED  TONSILS 

A  strict  classification  would  place  cnlar^^td  tonsils  with  dis- 
eases of  the  pharynx,  hut  the  practical  iinporiance  i»f  this  very 
common  ailment  depends  on  the  ohst ruction  to  the  air  |)a>.Najjc  occa- 
sioneil  therehy,  and  it  is  convenient  to  c<»n>idcr  it  in  this  connectitm. 

There  is  no  di>easc  or  C(jndition,  unless  it  In:  a<lcnoi<l>.  which 
more  fre<iuently  requires  the  service>  of  the  child's  surgeon  than 
enlarp:e<l  tonsils. 

They  may  be  present  con^enitally,  thou^'h  this  is  rare.  Nor 
arc  they  so  very  Ci>mmonly  met  with  in  infancy.  l>ut  after  the 
periixl  of  infancy  they  seem  more  frecjuent.  and  throujjh  childho»Hl 
and  early  youth  occur  in  j^reatest  numlK-rs,  decrea>in}^  toward  pu- 
bert\.  At  least  it  i>  true  that  the  patient  >utTers  le>s  from  the  ail- 
ment as  the  devel(>pment  of  that  period  increa>es  the  cai»acity  of  the 
thn^at.  It  apjK-ars,  too,  that  in  the  hy|KTplasiic  f»»nn,  shrinking 
takes  place  in  the  enlarp^ement  as  age  atlvances,  through  contrac- 
tion of  connective  tissue. 

Bo.sworth  describes  two  di.siinct  forms  of  enlarged  ton>iIs. 
Fir>l,  the  Inpertrophic  form,  in  which  the  lymphoid  ti>>ue  i>  in- 
crease<l  in  (juanlity,  with  a  comparatively  >!ij:ht  increase  of  the 
stroma  of  the  gland,  ami  an  increa>ed  va>cular  supply.  This  pro- 
duce* an  enlargement  irregular  ujHin  the  >uriace,  with  large  crypts, 
deeper  re<l  in  color,  more  sjH>ngy  to  the  touch.  In  the  ^ecl»nd,  or 
hyi>eq>la>tic  n-rm,  the  increase  is  in  the  connective  tissue  stroma ;  the 
crypts  are  not  in  evi<lence;  the  enlargement  is  sm<»oth  and  n»undetl, 
jxaler  in  color  and  firmer.  While  these  two  t\pes  arc  met,  it  i'*  the 
exinrrience  of  e\er\  practili»»ner  that  they  are  apt  to  be  comlnned 
and  cannot  alwa\s  Ik:  m)  ilistinctly  dilterentiated.  ( >nc  or  U»lh 
ton*«ils  may  be  atVecled.  In  general  >ha|»e  and  dimensions  the  en- 
larged f»rgans  var\  greatly,  being  regular  or  irregular  in  outline  and 
projecting  -•lightlv  tt)waril  the  metlian  line  <»r  meeting  the  op|x>>ite 
tonNil  or  extending  downward  or  upward  or  in  all  ilirections.  Or 
the  enlarge*!  tonsil  may  be  attached  t<»  the  margins  of  the  faucia! 
pillars  and.  instead  of  projecting  lK\\ond  them,  carry  the  pillars 
with  it  in  it>  distention.  There  may  or  may  not  K*  in  the  same  case 
enlargement  of  other  fx^rtions  of  the  hmphoid  ring— notal)ly  the 
phar\ngeal  ti»n>il — much  le<s  frequently  the  lymphiud  tissue  at  the 
base  of  the  ti»ngue.  In  regard  ti>  eti«»log}-,  it  is  n"t  alwaxs  iios^ible 
to  ilecide  that  this  case  or  this  tyiK'  of  case  comes  by  heretlity  while 
another  i^  pnwhiced  l»y  irritation,  and  an«  i!ur  by  the  stnmiouf 
diatliesis.  1  Iereilitar>-  |>redisi>osition.  re|HMtet|  irritati<»ns,  recurrent 
intlannnations.  struma,  the  rlieumatic  or  tlie  lymphatic  diathe>i5. 
digestive  disturbances,  rickets,  iliphtheria.  scarlatina,  dentition;  bad 
hygienic  environment.  <uch  as  dampness,  lack  of  fresh  air  and  sun- 
light, foul  ga*^e>,  re-breathed  air  of  cli>sft-like  sleeping  rooms,  bck 
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of  proper  food  or  over-feeding,  bad  feeding  generally,  syphilitic 
taint,  are  all  apparent  causes,  predisposing  or  exciting,  of  enlarged 
tonsils,  although  we  find  cases  in  which  none  of  them  can  be  detected 
as  having  any  connection.  In  most  cases  more  than  one  possible 
causative  factor  can  be  discovered. 

Symptoms. — ^Enlarged  tonsils  of  moderate  degree  will  some- 
times be  discovered  during  routine  examinations  or  by  accident, 
when  there  were  no  symptoms  or  appearances  arousing  suspicion 
of  their  presence.  But  as  a  rule  their  results,  or  at  least  their  ac- 
companying symptoms  and  signs,  are  many  and  marked,  and  include 
all  those  enumerated  as  belonging  to  post-nasal  adenoids  (which 
see),  whether  affecting  respiration,  the  mouth-breathing  and  the 
nightmare,  speech,  hearing,  deafness  or  tinnitus,  secretion,  impaif- 
ment  of  smell  and  taste,  deformities  of  nose,  face,  thorax,  the  re- 
flexes, cough  and  laryngismus,  or  general  condition ;  and  add  to  these 
dysphagia,  foul  breath,  greater  impairment  of  intonation  and  more 
frequent  implication  of  adjacent  lymphatic  glands  at  the  angle  of  the 
jaw.  Of  late  years  the  tendency  of  writers  has  been  to  place  less 
stress  upon  enlarged  tonsils  as  causative  of  this  formidable  array  of 
symptoms,  and  more  upon  the  adenoids.  But  there  can  be  no  doubt 
that  either  is  capable  of  producing  them,  and  that  they  often  co- 
exist, the  adenoid  being  more  likely  of  the  two  conditions  to  escape 
detection. 

Prognosis. — ^The  probabilities  are  that  no  spontaneous  improve- 
ment of  chronically  enlarged  tonsils  will  take  place  before  puberty, 
and  that  even  then  the  condition  will  not  be  entirely  abated.  In  the 
meantime  the  child,  besides  suffering  many  symptoms  distressing 
to  itself  and  annoying  to  others,  will  be  seriously  impaired  in  its 
general  health  and  experience  deleterious  results  in  ill-developed 
nostrils  and  dental  arches,  crowded  and  overlapping  teeth,  in  mal- 
conformation  of  face  and  figure,  and  in  use  of  lungs  and  voice,  not 
to  be  eradicated  for  the  remainder  of  its  life.  Also,  in  the  mean- 
time, as  with  adenoids,  if  attacked  by  diphtheria  or  scarlatina  or 
by  any  throat  or  lung  affection,  to  which  its  liability  is  increased, 
danger  is  appreciably  augmented. 

Diagnosis. — ^The  diagnosis  presents  few  difficulties.  The  swell- 
mg  of  acute  inflammation  can  be  readily  excluded  by  the  absence 
of  the  febrile  disturbances  and  tenderness,  the  redness  and  altered 
secretion  of  the  acute  condition.  But  a  chronically  enlarged  ton- 
sil may  be  acutely  inflamed  or  its  crypts  filled  with  a  collection  of 
cheesy  or  cretaceous  material,  perhaps  foul  smelling  and  irritating. 

A  peritonsilar  abscess  may  push  a  tonsil  into  prominence,  giv- 
ing it  the  appearance  of  enlarged  tonsil  adherent  to  the  pillars. 

Postpharyngeal  abscess  may  simulate  it  somewhat,  arid  is  not 
always  in  the  median  line  or  on  both  sides,  as  some  writers  state, 
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and  docs  not  always  tend  to  point  anywhere  in  sight.  However,  the 
abscess  can  generally  be  distinguished  by  greater  difficulty  and 
especially  pain  on  swallowing,  by  diffused,  if  not  prominent,  swell* 
ing,  by  touch,  and  perhaps  by  rigidity  of  the  neck  and  deep  swelling 
perceptible  behin<l  the  angle  of  the  jaw. 

Ashby  and  Wright  describe  the  occasional  appearance  of  "  a 
large  yellow  mass  .  .  .  blocking  up  the  whole  of  that  side  of 
the  pharynx.  It  is  soft  and  fluctuating,  and  on  incision  gives  exit 
to  a  large  quantity  of  thick  debris  of  mucus,  pus,  cholesterine.  etc. 
This  conclition  we  have  sometimes  thought  to  be  a  congenital 
mucoid  cyst." 

The  possibility  of  neoplasms  of  the  tonsil  is  to  be  borne  in  mind. 

Treatment, — Treatment  is  demanded  by  the  presence  of  the 
enlarged  tonsil,  together  with  any  of  the  symptoms  attributed  to 
this  condition.  The  treatment  is  either  constitutional  or  local.  A 
discussion  of  the  constitutional  treatment  would  re|)cat  all  that  has 
been  said  on  that  topic  in  the  treatment  of  adenoids.  The  usual 
medical  treatment  of  enlarged  tonsils  is  the  treatment  of  accom* 
panying  conditions,  such  as  disordered  stomach  and  bowels,  rickets, 
rheumatism,  colds  and  catarrhs.  There  is  no  rcmctly  with  specific 
virtues  for  this  condition.  It  is  possible  that  medication,  general 
and  local,  may  affect  hyper|)lastic  conditions,  but  the  hypertrophic 
remain  slightly,  if  at  all,  influenced.  In  all  cases,  gcxnl  nourishing 
diet,  warm  clothing,  dry  feet,  fresh  air.  preferably  by  the  sea  or  in 
the  country,  and  sunshine  are  to  be  recommende<l.  Such  drugs  as 
iodide  of  iron,  glycerophosphites,  phosphc^nis,  cml-liver  oil,  lacto- 
phosphate  of  lime,  guiacum,  salicylates,  and  alkalies  are  to  be  con* 
sidered.  Taken  al<»ne — that  is,  without  ofxTation — medical  treat- 
ment of  enlarged  tonsils  i>  notoriously  unsatisfactory. 

Ix>cal  treatment  is  either  palliative  nr  radical.  Appropriate 
palliative  treatment  is  such  as  that  stated  by  D'.Xrcy  Power,  as  fol- 
lows: "Astringents  should  he  employed  where  there  is  reason  to 
.suspect  that  the  enlargement  is  ilue  to  climnic  irritatitin.  rather  than 
to  true  hyfKTtrophy.  The  astringents  I  have  l)een  accustomecl  to 
use  are  glycerine  and  tannic  aci<l,  a  solution  of  nitrate  of  silver,  four 
grains  to  the  ounce,  or  the  solution  of  sulphate  of  zinc,  containing 
a  drachm  to  the  ounce.  These  solutions  are  |>ainted  over  the  tonsil 
night  and  morning  by  means  of  a  camel's-hair  brush  in  a  handle." 

Other  agents  may  be  used,  as  com(M>und  tincture  of  itxiine. 
Some  use  alum  or  tannin,  or  both  togetlier,  in  (lowder  form  or  in 
glycerine.  Tincture  of  the  chloride  of  iron,  one  or  two  drachms  to 
the  ounce  of  glycerine,  is  recommendeil  by  Beverly  Robinson. 
Adrenalin  chloride  is  a  newer  remedy. 

These  seem  to  me  to  represent  the  limit  of  the  useful  milder 
means  of  dealing  with  thi^  condition.    And  it  is  only  in  a  <<lectcd 
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number  of  cases  that  these  are  useful.  In  the  majority  they  will 
be  found  powerless.  Among  them  all  the  compound  iodine  and  the 
tannin  and  alum  are  the  most  useful,  without  harming  the  teeth 
or  leaving  the  parts  feeling  stiffened  and  uncomfortable. 

Some  advise  the  use  of  much  stronger  solutions  of  silver  nitrate, 
ten  or  twenty  grains  to  the  ounce ;  or  the  solid  stick,  or  perchloride 
of  iron,  or  chromic  acid,  or  the  galvano  cautery  or  intra-paren- 
chymatous  injections  of  acetic  acid  or  carbolic  acid. 

These  I  do  not  employ  and  cannot  understand  the  logic  by 
which  Robinson  criticises  Cohen's  suggestion  of  electrolysis  because 
of  the  doubt  that  "  one  child  in  a  hundred  would  permit  the  con- 
tinued introduction  of  needles  into  the  tonsils,"  while  he  advocates 
the  use  of  the  galvano  cautery  and  chromic  acid,  described  as  fol- 
lows :  "  If  the  tonsils  be  scarified  in  two  or  three  places  with  the 
cautery,  the  useful  result  of  these  transcurrent  cauterizations  can 
be  increased  by  the  application,  on  these  burned  surfaces,  of  a  sat- 
urated solution  of  chromic  acid,  applied  by  means  of  a  flattened  or 
round  metallic  probe,  roughened  at  its  point."  I  quite  agree  with 
Ashby  and  Wright  when  they  remark  that  "The  only  efficient 
mode  of  treatment  is  by  removal;  caustics  and  the  actual  cautery 
are  inferior  methods  of  obtaining  the  same  results,"  and  with 
Edmund  Owen,  who  says :  "  Other  ways  of  dealing  with  the 
hypertrophied  tonsils  have  been  suggested,  such  as  electrolysis  and 
puncture  with  the  blade  of  the  thermo-cautery.  Of  the  former  I 
have  no  experience,  nor  do  I  desire  it.  The  igni-puncture  I  have 
once  tried,  but  then  I  made  a  permanent  passage  through  the  ton- 
sil of  the  caliber  of  a  slate  pencil,  and  there  it  remained  until, 
some  months  afterward,  the  rigid  mass  was  amputated.  When 
once  it  has  been  decided  that  removal  of  the  tonsils  shall  be  under- 
taken, the  more  quickly  and  effectually  the  operation  is  accom- 
plished the  better." 

No  sooner  is  operation  proposed  than  one  is  met  by  the  popular 
notion  that  removal  of  the  tonsils  will  injure  the  voice.  But  voice 
and  speech  have  already  been  injured  by  the  disease,  and  one  assures 
the  parents  and  friends  of  the  child  that  operation  will  result  in 
benefit  only,  to  the  vocal  apparatus.  Injury  could  only  follow  if  ex- 
tensive scar  tissue  result.  Next,  one  meets  the  superstition  that 
operation  on  the  tonsils  damages  the  sexuality  of  the  individual, 
which  fallacy  one  can  deny  as  unfounded  in  fact.  Finally,  it  is 
objected  that  the  enlarged  tonsil  will  grow  again  after  operation.  To 
this  is  answered  that  regrowth  of  the  tonsils  after  amputation  seldom 
occurs,  and  that  after  complete  tonsillectomy  it  cannot  occur. 
Operation  is  not  advisable  during  an  attack  of  inflammation ;  nor  if 
scarlatina  or  diphtheria  is  prevailing  in  the  home  or  immediate 
neighborhood. 


SURGERY  OF  AIR  PASSAGES 


463 


Preparation  for  operation  is  useful,  especially  if  there  exists  a 
purulent  catarrh  of  the  nasopharynx.  Swabbing  with  solution 
of  arjjyrol  in  water  (  10  per  cent.)  daily,  will  improve  the  con- 
dition. I^'crruf^inous  tonics  are  in  order.  In  children  of  hemophil- 
iac tendencies  calcium  chloride,  gallic  acid,  f^elatine  or  blood  serum 
may  l)e  used  l)eforehand.  Operative  treatment  consists  in  ton- 
sillectomy or  tonsillotomy. 

Tonsillectomy  has  in  recent  years  gained  great  favor,  in  that  it 
more  thoroughly  removes  diseased  glan<l  tissue  and  prevents  not 
only  recurrence  of  the  enlargement  but  re|Hrated  local  inriammations 
and  more  remote  affections  caused  by  absorption  of  infectious 
material  from  the  diseased  tonsils.  It  is  a  more  serious  o|>eratii>ii 
than  tonsillotomy  and  is  usually  done  under  general  anesthesia  in 
children.  The  ]K)sition  is  dorsal,  with  the  head  drawn  over  the  end 
of  the  table  and  turned  to  one  side  toward  the  light,  ttood  light  i< 
necessary.  Then  the  anesthetic  is  laid  aside.  The  gag  l)eing  placed, 
a  tonsil  is  seized  with  volsellum  forceps  and  the  margins  of  the 
pillars  separated  from  it.  This  is  conveniently  done  by  Tyding's 
tonsil  knife  or  similar  slender  blade.  I'ut  a  |Kiir  of  shaqvpointed 
scissors  curved  on  the  tiat  and  used  clo*«ed.  or  a  dissector  can  be 
used.  The  tip  of  the  in<lex  finger  is  intro<luced  and  working  from 
alx)ve  downwards  the  tonsil  with  its  capsule  is  separated  from  its  at- 
tachments, all  but  that  ()ortion  including  the  vessels  at  its  base. 
Inuring  this  rapid  dissection,  care  >hould  Ixr  taken  not  to  pull  strongly 
upon  the  volsellum  which  is  used  to  sica<ly  the  organ  rather  than 
to  make  traction.  The  loop  of  a  strong  wire  snare  is  now  slippe«l 
over  the  volsellum  ami  on  down  over  the  tou'^il  to  its  i>edicle.  which 
is  severe<l  at  one  motion  of  the  hand,  taking  care  n«>t  to  drag  u(K)n 
the  instrument,  in  so  doing.  If  both  tonsils  are  ti»  Ik*  removed,  it  t« 
most  a>nvenient  to  o|>erate  first  u(M>n  the  tt»iisil  on  the  side  toward 
which  the  face  is  turneil.  as  it  is  lowermost  ami  the  bloinl  does  not 
so  much  obsiure  the  tield.  The  sei'ond  tonsil  is  now  removed  in 
the  same  manner.  If  adenoids  are  to  Inr  removed  thi*^  is  tlone  last. 
Pressure  with  >tick  sponges  for  a  few  moments  usually  controls  the 
hemorrhage,  but  spurting  vessels  may  have  to  Ik*  seized  with  heni«»- 
stat>  and  sometimes  even  ligaturetl.  The  aftertreatnieni  is  similar 
to  that  for  tonsillotomy  at  the  end  of  this  Section.  Children  u^^uallf 
manifest  little  inc(»nvenience  after  the  first  ilay  or  two. 

T«)nsill<itomy  <at  present  out  of  fa>hion )  con>ists  in  removal 
of  a  part  of  the  tonsil,  generally  as  nuich  as  projects  lieyond  the 
pillars,  or  even  more,  by  means  of  knife.  Si*iwirs.  tonsillotume.  or 
cutting  forceps,  cold  wire  snare  or  galvano-cautery.  If  s()ecial  in- 
strument is  not  at  hand  the  work  can  lie  done  by  ^^eizing  the  tonsil 
with  a  vnNellum  and  cutting  upward  with  lilunt-|iointed  bistouri. 
Tuiisillotoines  are  in  many  |>attenis.    Some  have  a  prong  or  fork 
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attached,  designed  to  pierce  the  projecting  portion  of  the  tonsil  and 
draw  it  through  the  ring  and  hold  it  transfixed,  or  to  seize  it  when 
severed.  My  own  preference  and  that  of  most  operators  at  present 
is  the  simpler  instrument  with  fewer  parts,  without  the  prongs  or 
fork.  It  is  less  apt  to  get  out  of  order  and  is  more  easily  cleaned. 
Besides,  the  transfixing  mechanism  might,  if  it  worked  at  all,  draw 


an  uncertain  amount  of  the  tonsil  under  the  blade.  (See  Figs.  i66 
and  167.) 

Some  operators  provide  two  tonsillotomes  in  readiness,  so  that 
in  removing  one  tonsil  after  the  other  in  rapid  succession,  no  time 


is  lost  in  disengaging  the  severed  portion  of  the  first  from  the 
instrument.  A  tonsil  may  be  so  ragged  and  so  friable  that  the  most 
serviceable  instrument  is  a  sharp  spoon  or  the  spoon  forceps. 

The  cold-wire  snare,  or  ecraseur,  or  the  galvanic  loop,  are  pre- 
ferred in  cases  of  extremely  large,  dense,  fibrous  tonsils,  or  in  a 
child  of  hemophiliac  tendencies,  or  who  is  markedly  anemic  and 
weak.  It  is  a  mistake  to  select  too  slight  an  instrument  of  the  snare 
variety.  The  cold-wire  apparatus  is  much  simpler,  more  easily 
managed,  and  more  certain  in  its  operation.  It  is  placed  where  the 
division  of  tissues  is  wished.  In  placing  the  galvanic  wire,  it  must 
be  remembered  that  the  tissues  will  be  charred  somewhat  deeper 
than  the  track  of  the  wire.  The  wire  should  be  heated  only  to  a 
dull  red,  and  that  intermittently,  and  tension  made  only  while  the 


Fig.  167.    Baginsky's  Plain  Tonsillotome. 
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iron  is  hot.  With  cither  the  cold  or  the  hot  wire  the  division  should 
be  made  deliberately,  and  care  taken  not  to  drag  upon  the  parts. 

In  regard  to  anesthesia:  In  simple  amputation  of  one,  or  even 
both,  palatal  tonsils  in  a  fairly  tractable  child,  no  anesthetic  is  nec- 
essary. Even  with  an  intractable  patient,  if  efficient  assistants  arc 
at  hand,  anesthesia  may  be  dispensed  with.  Tonsillotomy,  while 
disagreeable  to  the  patient,  is  not  painful.  As  to  pain,  there  is  no 
compari^m  between  tonsillotomy  and  the  extraction  of  a  tooth.  Ton- 
sillotomy is  less  painful  than  the  adenoid  operation  when  done  with  a 
curette.  Hut  if  adenoids  and  palatal  tonsils  are  both  to  be  removed 
it  is  better  to  give  an  anesthetic.  In  any  case  the  anesthetic  makes 
the  operation  much  more  comfortable  for  ail 
concerned,  and  in  case  the  snare  is  to  be  used 
it  is  imperative.  Any  general  anesthetic  may 
be  used.  Nitrous  oxide  alone  scarcely  gives 
time  enough.  Cocaine  may  be  used  in  older 
children.  Rut  as  the  general  anesthetic  is  used 
more  on  account  of  fright  than  pain,  cocame 
does  not  take  its  place;  an<l,  besides,  children 
are  not  all  equally  susceptible  to  cocaine.  It 
is  not  wise  to  undertake  the  operation  upon 
any  child  without  assistance  at  hand  adequate 
to  control  the  patient  in  any  event,  and  a 
nu  100  mouth  gag  should  always  be  used.   A  conven- 

Maso.Vs^mIJtth  Gag.  '^'"^  fonn  is  shown  in  Fig.  U>8.  A  child  per- 
fectly docile  at  first  may  become  frightened 
into  a  panic  an<l  make  a  desperate  resistance  after  only  one  tonsil 
has  lK*en  removed,  or  perhaps  while  alarming  hemorrhage  is  taking 
place. 

In  holding  a  patient's  head  and  gag,  the  assistant  should  draw 
the  gag  kickwanl  lK*twecn  the  jaws  and  keep  away  from  the  trigger 
which  aHi»ws  the  gag  to  collapse. 

It  a  general  anesthetic  is  use<l  the  position  is  dorsal,  with  the 
head  drawn  i»ver  the  end  of  the  table,  as  descnlH^tl  un<lcr  operation 
for  adenoids.  If  no  anesthetic  or  a  IcHral  anesthetic  is  usetl,  the 
position  is  the  >ame  as  the  sitting  p(»sition  fi^r  intubation.  If  bi>th 
tonsils  and  adent»iils  are  to  be  removeil  the  tonsils  >hould  come  first. 

.\s  to  hemorrhage:  It  is  well  to  i>ause  after  removing  each 
tonsil  long  enouj^h  to  see  whether  the  hemorrhage  is  excessive.  I 
have  never  met  seridus  hemorrhage  after  excisi<m  of  the  tonsils, 
though  at  times  it  has  been  so  sharp  as  to  cause  uneasiness  lest  it 
continue;  and,  having  questioned  surget>ns  and  laryngologists  of 
my  ac<|uaintance.  who  also  have  jHTft^rmed  very  numerous  tonsil- 
kttomies,  I  find  that  none  of  them  have  ever  had  a  death,  and  ver>' 
seldom  ex[>erience<l  any  really  dangerous  hemorrhage.   Owen  sa^'S 
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serious  bleeding  is  exceptic 
never  seen  bleeding  follow 
Yet  cases  are  on  record  w 
using  active  means  for  her 
curred  of  blood  loss  which 
tion.  Bearing  these  facts  i 
is  well  to  be  saving  of  bloc 
have  always  at  hand  the  me 
been  in  the  habit  of  making 
a  saturated  solution  of  tanr 
first  rush  of  blood  from  th 
applying  the  stypic,  with  pr 


of  more  persistent  bleeding 
static  forceps  or  a  tenaculi 
with  it.  R.  J.  Levis  sugg 
deeply  through  the  tonsil,  i 
base  of  the  whole  tonsil  if 
instrument  a  decided  twist 
flow.  By  closing  the  teeth 
tenaculum  and  bandaging 
maintained.  Or  a  gauze  s 
can  be  borne,  may  be  appli 
bleeding  surface  from  a  sy 
been  devised  as  tonsil  hen 
169.)  As  may  be  surmisec 
passed  within  the  mouth,  t\ 
face,  while  the  other  is  \ 
clamped  together  by  the  bo 
movable,  the  instrument  cai 
as  may  be  desirable.  Dr. 
useful  instrument,"  "A  loi 
button,  somewhat  larger  t 


Fig.  169.  S' 
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extremity,  supported  by  a  finn  metal  nnl  half  an  inch  in  Icnpth. 
Around  tliis  button  a  thick  layer  of  sheet  spunk  may  be  wrapped 
or  tied  tightly.  .  .  .  This  instrument  i>  far  preferable  to  differ- 
ent kinds  of  doublc-clamp  pressure  forceps  which  have  been  de- 
scribed." 

Less  rapid,  but  persistent,  hemorrhajre  may  be  held  in  check 
by  the  use  of  the  tanno-gallic  mixture,  sonu'timcs  called  Mackenzie's 
mixture,  comiK)sed  of  tannic  acid,  six  drachms ;  gallic  acid,  two 
drachms:  water,  one  ounce.  Of  this  a  half  teaspoonful  should  be 
sipped  and  swallo\ve<l  at  short  intervals. 

When  adrenalin  chloride  and  similar  prcfvarations  of  the  supra- 
renals.  by  whatever  name  known,  were  intnMluced  to  the  profession 
it  was  expected  that  <»ne  of  its  fields  of  Usefulness  would  be  in  ton- 
sillotomy, ami  it  was  extensively  tried.  lUit  it  was  found  to  tempo- 
rarily shrink  the  tissues  to  such  a  degree  as  to  materially  interfere 
with  the  operation;  and  that,  although  hemorrhage  was  lessened  for 
the  time  In-ing.  it  was  liable  to  occur  when  the  effect  of  the  drug 
had  passed. 

The  after  treatment  of  tonsillotomy  cases  is  simple,  consisting 
in  the  use  of  protection  against  taking  cold  for  several  days;  soft, 
unirritating  foods,  and  of  bland  gargles  or  sprays  of  nonnal  salt 
or  |M>tassium  chl<»rate.  or  argyrol  solution,  sometimes  followe<l  by 
a  protective  coating  of  li(|uid  vaseline,  ami  the  avoidance  of  dust. 
S|K>ngy  granulations  may  need  the  application  of  a  solution  of  sil- 
ver nitrate  t»r  tannic  acid,  alum,  hamamelis  or  similar  astringent. 
Iodine  or  stn^ng  solution  of  argyrol  may  Ik*  useful,  .\fter  o|>eration 
a  fRTsistcnt  u>c  i)f  general  tonics,  hematinics.  and  often  anti-rhcu* 
matics,  aids  improvement. 

THE  UVULA 

The  uvula  may  l>e  chronically  enlargeil  as  a  result  of  repeated 
inflammation.  Kading  to  hypi-rirophy ;  or  its  nuicous  membrane  may 
be  so  re<lun<lant,  or  its  muscular  filxTS  so  relaxed  as  to  produce  per- 
sistent cough  or  snoring  and  thick  Sfxrech.  Snipping  off  a  portion 
is  the  remedy. 

I  once  knew  a  case — a  l>abe  of  twenty  months; — which  came  to 
mc  a^  an  instance  <»f  "  <l«nible  tongue.'*  What  ap|K*aretI  like  a  small 
tongue,  nearly  one-third  (»f  the  width  and  one-third  i>f  the  length  of 
the  nonnal  tongue,  rested  ujxm  the  latter  organ,  with  its  free  end 
fi»niard.  It  <»cca<i»»ned  a  very  consitlerable  «»ltsiruciion  ti»  breathing 
and  swallowing,  es|)i'cially  when  it  was  pu^^heil  liackward  into  the 
phar\nx.  as  >ometin]es  occurred.  The  growth.  ui»*»n  examinatii>n, 
proveil  to  Ik*  the  uvula,  or  to  liave  it<  attachnunt  to  the  uvula,  and 
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was  probably  a  papilloma.  1 
had  found  begging  profitabl 
tongues." 

OBSTRUCTION  ! 

The  free  opening  betweei 
may  be  interfered  with  by  coj 
or  by  its  adhesion  to  the  pos 
traction  as  a  result  of  diphthe 
may  be  improved  by  plastic  oj 
to  the  peculiarities  of  each  c 
maintaining  the  patency  of  tl 

FOREIGN  BC 

Inanimate  Bodies. — N 
mented  or  insane,  present  so  ; 
as  do  children.  The  practice 
confined  to  the  feeble-mindc 
young  children.  Some  childi 
formance.  Almost  any  artic 
mitted  to  the  nostrils  may 
wads,  pebbles,  bits  of  pencil 

The  patients  do  not  by  ; 
with  a  history  of  a  foreign  1 
is  not  even  suspected  by  par 

The  foreign  body  may 
most  frequently  the  inferior  n 
or  farther  back.  In  a  recer 
tive  lining  of  the  nasal  can 
tated,  or  might  be  acutely  ir 
on  the  size,  shape,  and  consij 
of  time  it  had  been  present 
taken  place,  with  muco-purul 
dant  soft  granulations  whicl 
nose.  The  swelling  and  i 
externally  upon  the  nose,  i 
buttons  or  pebbles,  make  le.* 
saturated  with  discharges  ; 
long  in  the  nose  may  becor 
charges,  phosphate  or  carl 
Numerous  instances  are  on 
the  nose  for  many  months,  ar 
discovered,  and  this  notwith 
been  visited,  who  had  given 

One  of  my  cases  came 
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purulent,  fetid,  and  soinctinics  bluoily  <Iischarge  of  several  weeks* 
duration.  The  patient  was  a  child  of  some  four  years.  The  nose 
was  swollen  externally  and  tender.  C>n  introducing  a  probe  it 
encountered  an  elastic  mass  and  was  followed  by  a  flow  of  blood. 
For  a  moment  I  paused  to  consider  the  possibilities  of  abscess  with 
necrosis,  of  sarcoma,  angioma,  or  lupus.  But,  exploring  with  the 
forceps,  I  felt  something  fibrous,  and,  taking  a  strong  hold,  drew 
forth  a  six)nge  of  the  size  of  a  hickory-nut. 

Mvery  case  presenting  obstruction  to  the  breathing  or  discharge 
from  the  nose  should  be  ver>'  carefully  examined.  If  the  obstruction 
or  discharge  Ik*  ufx^n  one  side  only  one  is  esfHxially  suspicious  of 
a  foreign  bo<ly.  and  more  so.  as  Holmes  remarks,  if  the  mucous  lin- 
ing of  the  other  side  is  absi^lutely  healthy.  However,  search  should 
l>e  made  for  deviated  septum,  which  is  rather  common;  or  an  en- 
larged turbinate,  which  is  more  unusual;  or  |)olypus,  which  is 
uncommon ;  or  the  rare  angioma  or  other  growths.  Syphilitic  ozena 
is  bilateral.  In  some  cases  the  foreign  tMxly  wil^  be  detected  at  a 
glance  or  at  the  first  passing  of  the  prolxr.  In  nearly  every  case 
anterior  rhinoscopy,  after  careful  removal  of  the  discharges  with 
wann  normal  salt  or  scxlium  bicarbonate  solution,  or  the  use  of  the 
prolH\  will  make  the  diagnosis. 

If  the  |)arts  are  t(x>  sensitive  to  allow  satisfactor>'  examination, 
cocaine  nuiy  Ik*  used.  /Xdrenalin  chloride  helps  by  still  further 
shrinking  the  tissues.  An  effort  may  Ik*  maile  to  cx|>el  the  body  by 
ch>sing  the  o|K*n  nostril  and  directing  the  |Kitient  to  blow  forcibly 
through  the  i^bstructed  one.  Or  by  driving  a  stream  of  warm  salt 
solution  into  the  o|K»n  nostril,  the  mouth  being  held  open.  Or,  if 
necessary,  a  general  anesthetic  may  l>e  administered. 

.\  dres>ing  forceps  may  seize  the  Ixxly  vcrj'  well  if  it  be  of 
yielding  material.  lUit  usually  a  lix>p  of  wire  or  a  scoop  is  better 
for  a  round,  hard  Ixxly,  being  more  easily  slip|>ed  by  so  as  to  draw 
from  behind.  .A  very  gixxl  combinatiim  of  loop  and  sci>op  is  made 
by  bentling  the  close<l  end  of  a  hairpin.  Or  a  IWllocq's  canula.  or  the 
finger  passed  through  the  posterior  nares  may  thrust  the  foreign 
body  out  ft>rward.  There  is  some  risk  in  pushing  it  back  into  the 
pharynx.  Ie>t  it  fall  into  the  lar>'nx.  .A  rhinolith  embedded  in  the 
tissues  may  have  to  be  cru>hed  before  it  can  \k  removed.  In  some 
cases  the  habit  of  thrusting  foreign  bcxlies  inti)  the  nose  may  be 
cureil  by  removing  one  xathout  an  anesthetic.  In  all  ordinar\'  cases, 
after  the  offentling  substance  has  been  removetl,  it  is  surprising 
how  rapidly  repair  takes  place,  although  considerable  ulceration  and 
distension  has  tH'curred.  .\  simple  antis<*ptic  wash  of  boric  acid  or 
weak  carN)Iic  acid,  or  even  normal  salt  Mtlution.  carefully  warmed 
to  blixxl  heat,  is  all  that  is  m|uire<l ;  but  a  i>owder  or  a  salve,  such 
as  campho-pheni<|ue  or  vaseline,  may  afterward  be  ajqilied. 
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Flies  or  Their  Larvae  in  the  Nasal  Passages. — Cases  of 
flies  or  their  larvae  in  the  nose  or  its  accessory  sinuses  I  have  never 
met,  and  must  borrow  an  account  from  other  writers.  A  good 
summary  is  given  by  Dr.  Delavan  in  "  Keating's  Cyclopedia."  Most 
of  the  cases  have  occurred  in  tropical  or  warm  countries.  A  fly 
of  the  order  muscidae  enters  the  nostril  of  a  sleeping  person  and  there 
deposits  its  eggs.  These  are  quickly  hatched  and  cause  tickling 
and  sneezing,  and  then  irritation,  formication,  bleeding  with  red- 
ness of  face,  eyelids,  and  excruciating  pain,  often  erysipelas,  frontal 
headache,  and,  unless  properly  treated,  convulsions,  coma,  and 
death.  The  local  symptoms  and  appearances  might  vary  somewhat, 
according  to  the  principal  location  of  the  larvae — for  instance,  in  the 
frontal  sinus  or  in  the  antrum  of  Highmore.  Rapid  and  extensive 
destruction  of  mucous  membrane,  cartilages  and  bones  have  been 
occasioned  in  this  horrible  manner  in  cases  not  soon  recognized  or 
not  energetically  and  properly  treated. 

The  diagnosis  is  easy  if  one  can  get  a  sight  of  a  larva,  either 
upon  examination  or  by  its  being  sneezed  out.  Formerly  such  cases 
were  treated  by  syringing  with  solutions  of  tannin,  alum,  tobacco 
and  the  like,  or  insufflations  of  snuff  or  calomel.  Dr.  Delavan's 
article  refers  to  the  more  commendable  method  of  Dr.  John  Ellis 
Blake.^  This  consists  in  the  use  of  vapor  of  chloroform  or  ether, 
preferably  chloroform,  applied  to  the  nose  or  to  the  infested  sinus. 
The  larvae,  to  escape  suffocation  from  the  vapor,  escape  to  the  open 
air.  This  plan  has  the  great  advantage  of  not  merely  destroying 
the  pests,  but  of  removing  them.  The  use  of  cocaine  or  cocaine  and 
adrenalin  previously  to  the  anesthetic  by  opening  the  sinus  as  wide 
as  possible  for  the  ingress  of  the  vapor  and  the  egress  of  the  mag- 
gots, as  well  as  relieving  the  pain,  would  work  to  great  advantage. 
Cases  of  other  living  things — for  example,  ascarides,  ticks,  leeches, 
and  so  forth — have  occasionally  been  reported.  Sternutatories  are 
recommended.   Removal  with  forceps  may  be  necessary. 

FOREIGN  BODY  IN  THE  GULLET 

Foreign  body  in  the  gullet  may  cause  obstruction  to  the  air 
passage,  and  is  therefore  mentioned  in  this  place.  It  will  be  dis- 
cussed in  connection  with  the  esophagus. 

TONGUE  SWALLOWING 

This  is  a  not  very  infrequent  condition,  in  which  the  length  and 
mobility  of  the  tongue  are  sufficient  to  allow  it  to  be  turned  back- 
ward into  the  gullet,  thus  obstructing  the  breathing,  even  threaten- 
ing suffocation.   Usually  watching  the  babe  and  drawing  the  tongue 

1  Boston  Med.  and  Surg.  Jour.,  April  lo,  1862. 
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forward  with  the  finjjjcr  is  sufficient  to  relieve  it;  and  later,  better 
control  of  the  orjjan  ensues.  Mr.  Owen  suf^|;;;ests  the  propriety  of 
plastic  operation  in  the  Woor  of  the  mouth  to  secure  sublinfi^al  ad- 
hesions; and  that  even  tracheotomy  might  be  demanded  as  a  pre- 
caution against  fatal  dyspnea* 

RETRO-PHARYNGEAL,  OR  POST-PHARYNGBAL  AB8CB88 

Rctro-pharyngeal  abscess  is  a  disease  not  at  all  infrequent  in 
both  infants  and  children,  and  one  which  is  singularly  insidious  and 
apt  to  1)1*  mistaken  for  some  other  disease. 

Practically  the  condition  may  be  divided  into  two  varieties- 
acute  and  chronic. 

As  to  etiology,  the  acute  form  usually  depends  upon  the  pres- 
ence of  pyogenic  organisms  often  found  in  throat  or  lar}'nx.  or  adja- 
cent tiN>ues  of  mouth,  middle  ear,  or  nares.  It  is  apt  to  follow, 
ahhough  sometimes  rather  remotely,  a  more  sui>eriicial  inflamma- 
tion, such  as  tonsilitis,  pharyngitis,  scarlatinal  angina,  diphtheria, 
measles,  ntitis  media,  purulent  rhinitis,  although  in  some  cases  no 
history  of  previous  intlammation  can  be  elicited  and  no  probable 
cauNc  foun<l.  It  may  be  due  to  direct  injury  or  to  burrowing  of  an 
abscess  originating  elsewhere. 

The  chronic  form  is  an  accompaniment  of  caries  of  the  cervical 
spine,  the  active  organi>m  most  frequently  responsible  being  the 
tuU-rde  bacillus.  The  acute  abscess  i>  usually  situated  in  a  lym- 
phatic gland  located  about  the  level  of  the  axis,  or  in  the  loose  areolar 
tissue  between  the  pharynx  and  the  fascia  of  the  pre-vcrtcbral 
muscles,  esju'cially  if  it  has  tracketl  from  the  ear  or  tonsillar  region. 

In  the  chnmic  form  resulting  from  sfx^ndylitis,  or  Tott's  disease 
of  the  cervical  spine,  the  pus,  or  that  which  resembles  pus,  collects 
tH'hind  the  deep  fa.scia  and  the  anterior  comnum  ligament.  It  is 
well  to  note  in  this  connection  that  retro-esophageal  abscess  may 
occur,  its  location  tning  sufficiently  indicated  by  its  name. 

Sy99tf'to99is, — The  .symptoms  in  the  acute  variety  of  retffO* 
pharyngeal  abscess  are  fever  and  malaise,  fret  fulness  and  anorexia, 
dysphagia,  stiffness  of  the  neck  muscles,  dyspnea,  altered  voice* 
which  may  be  S4)mewhat  na^^l  or  more  hollow,  so-called  **duck 
voice."    ( l)upan[tie  and  I^bric.) 

The  alteration  in  voice  ami  the  dyspnea  varies  with  the  amount 
and  situation  of  the  swelling,  and  is  u^^ually  sufficient  to  attract 
attention  to  the  threat.  However,  if  the  ab>cess  is  small  or  situated 
low  down  or  is  somewhat  flat,  even  the  routine  inspection  of  the 
thrmit  may  fail  to  discover  it  Or  if  the  tonsils  or  pharynx  are 
inflamed.  <ir  there  i>  chronic  enlargement  i*l  the  tonsils,  or  adenoids 
are  present,  or  lu)arseness,  or  croupy  cough,  attention  is  apt  to  be 
diverted  from  the  real  trouble.   The  fever  and  other  evidences  of 
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acute  onset  of  illness  may  be 
discomfort  and  the  failure 
different  causes.  Usually 
pharyngeal  abscess  is  contii 
mally.  resembling  laryngisn 

History  or  com]^catK 
called  to  a  child  in  the  fifth  i 
its  nasal  voice  and  witnessin 
ing  through  the  nose,  my  fir 
And  this  was  correct  Bu 
retro-phar>Tigeal  abscess  wt 
nearly  led  me  to  overlook. 

Diagnosis. — ^The  diagn< 
one  bears  in  mind  the  poss 
point  in  the  middle  line,  or  n 
lar  enlargement  It  may  tx 
view  on  inspection  and  on 
finger,  which  should  alway 
The  abscess  wall  may  be  sn 
through,  and  feel  soft  and 
early  in  the  case,  the  tume: 
of  detection  by  palpation, 
must  he  held  and  the  mouth 
adenoids.  Even  the  infant 
examination  should  be  madi 
bare  finger.  The  metal  fing 
bation,  is  a  hindrance.  M( 
leading  to  more  resistance 
in  tonsilitis.  in  croup,  or  in 
over  the  sides  and  particula 
and  dyspnea.  Only  a  care 
tion  for  croup  or  bronchitis, 
require  more  care  to  differe 
abscess  has  for  some  days 

Prognosis. — In  the  aa 
from  ten  days  to  five  or  si: 
or  burrow  farther  down  in 
suffocation  if  the  swelling  1 
or  trachea  or  if  it  produce  < 
tents  into  the  air  passages 
a  pneumonia.  Fatal  heme 
blood-vessel. 

The  majority  of  case 
treated. 

Treatment — If  a  retro 
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fore  pus  formation  can  be  detected,  the  early  treatment  may  be  con- 
fined to  general  antiphlogistic  remedies  and  supporting  the  patient ; 
but  as  soon  as  abscess  can  be  detected  it  should  be  opened.  In  the 
ordinar)-  acute  form  with  the  pus  collection  anterior  to  the  fascia 
of  the  prevertebral  muscles  and  pointing  in  the  pharynx,  the  opening 
is  Ix'st  made  in  that  situation.  I  can  see  no  advantage  in  dissecting 
dtTply  through  sound  tissues  at  the  side  of  the  neck  to  discharge 
an  absce.NS  located  superficially  and  anatomically  accessible  through 
the  pharynx.  The  chronic  abscess  due  to  spondylitis,  or  other  origin, 
or  the  acute  abscess  but  deeply  seatetl,  is  a  diflferent  problem,  and 
will  Ik*  considcTe<l  later.  As  to  the  nietho<l  of  opening  the  abscess: 
I  do  not,  as  some  I'Vench  surgeons  have  advised,  use  an  aspirator 
or  tHKar  Ix'fore  incision,  with  the  idea  of  preventing  suflfocation  by 
the  sudden  rush  of  the  pus  into  the  throat.  There  is  a  positive  dis- 
advantage in  the  preliminary  aspiration,  by  making  the  bulging  less 
di>tinctly  felt  or  seen  and  also  of  increasing  the  liability  of  cutting 
deepiT  than  the  anterior  wall  of  the  abscess.  Nor  can  I  agree  with 
the  directions  given  by  Mr.  Owen,  who  says,  "  The  patient  should 
be  anesthetized :  when  he  i>  proppe<l  in  the  Mtting  posture,  the  head 
should  l>e  brought  well  forward,  and.  the  mouth  being  fixed  open 
by  a  gag.  a  free  incision  made  into  the  bulging  tumor  with  a  guarded 
bistoury." 

Nor  with  Dr.  Grenet.  who  says:  "  The  child  then  is  seated  in  the 
assistant's  lap  with  the  head  held  straight  and  fixed,  and  the  mouth 
well  <)|x'ned  by  a  gag:  no  anesthetic  is  re<|uiretl.  .  .  •  The 
chilffs  head  must  be  sharply  bent  forward  so  that  the  pus  may  be 
expelletl  outside  .  .  .**  The  object  of  putting  the  patient  in  this 
position  i>  to  avoid  the  pus  being  "  drawn  with  a  c<wvul>ive  inspira- 
tion into  the  larynx,  and  the  chil<l  suffocated  (Owen),  or  **  of  its 
falling  into  the  windpipe,  giving  rise  to  spasm  of  the  gk>ttis 
(Grenet). 

lM)r  the  ready  exit  of  the  pus,  the  safety  of  the  patient  under 
anesthesia,  as  well  as  the  convenience  of  anesthetizer  and  operator, 
a  preferable  position  of  the  patient  is  lying  horizontally  or  with  the 
hea<l  lowered  and  tunicil  to  one  side,  usually  the  side  upon  which 
the  absccH<  is  located  if  it  he  lateral.  .\n  anesthetic  may  be  used; 
but  in  the  majt>rity  of  cases  may  well  be  dis|>ense<l  with.  The  gag 
is  a  necessity.  The  incision  may  be  readily  ma<le  with  a  guarded 
bistour>'.  at  the  most  fluctuating  fx^int  felt  by  the  left  index  finger. 
In  most  ca^es  I  prefer  to  use  as  more  convenient  a  shar|>-pointed 
scisMirs.  thrusting  in  the  (K)ints  with  the  instnmient  closed  and  then 
spreading  the  blades  to  make  a  free  opening:  InrNides.  such  a  wound 
bli-eds  less  and  is  not  so  apt  to  adhere  at  its  etiges  and  close  before 
drainage  is  complete.  One  makes  the  ofx^ning  vertically  and  as  near 
the  median  line  as  the  situation  of  the  ab>ce»s  cavity  will  allow.  The 
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abscess  should  be  emptied  by 
and  the  throat  and  mouth  w 
mild  solution.  The  cavity  mj 
usually  if  the  first  opening  b< 

CHRONIC  RETRC 

The  chronic  form  of  reti 
cervical  caries  and  presents 
neck  muscles,  the  restricted  1 
titude  and  the  pain  and  tende: 
will  not  present  the  febrile  di 
there  may  be  hectic.  The  mc 
is  in  the  bodies  of  the  third, 
number  of  cases  the  two  u] 
rarely  these  two  alone.  Whs 
the  weight  of  the  head,  or  an 
is  badly  borne ;  and  the  attitt 
the  diseased  area,  usually  the 
while  the  spine  below  is  curv 
ent,  usually,  though  not  invai 
cervical  region.  In  the  tortic 
rotated  toward  the  contractec 
the  head  is  turned  in  the  oppc 
and  reflex  muscular  spasm  wi 
what  with  the  location  of  the 
ery  of  the  nerves  irritated, 
ithe  diseased  point.  In  atlo-; 
part  of  the  neck  about  the  ea 
the  upper  part  of  the  thora 
vertebrae  the  pain  is  felt  low( 
into  the  arms  and  chest.  In  a1 
is  most  marked  in  the  rotato 
ease  below  the  nervous  suppl} 
sors  of  the  neck  are  thrown 
tion  or  of  flexion  and  exten 
motion  is  limited,  and  the  ] 
the  disease  have  advanced  sc 
seriously  compress  it,  paralys 
and  corresponding  in  locatioi 
Sudden  collapse  of  diseased  1 

Spinal  caries  before  the  i 
to  distinguish  from  acute  trau 
hysteria,  from  lateral  curvat 
adenitis ;  and  after  the  appears 
from  the  acute  variety,  fron 
gumma,  or  an  angioma.  T 
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by  thr       of  the  hiftoiT.    In  muscnkr  rhrtimatiMn  the  mUiickA 

Ih       '  ^    ^       •  '  "  '  "  ■  • 

tyntplartis  arc  subjeciivc*  pain  being  the  t 
located  at  the  !Stippo«cd  %rsit  of  llic  cEscaM:  r^a. 
ntrets.  Ltghi  preiistirc  oc- 
casiottii    great  crianplatnt* 
but   if   liie   attentiun  be 
diwrted  fimi  pres^wre  can 
DC  borne.    Reflex  spasm  i> 
aliiicnt.    Any  apparenl  tk- 
fofmity  can  be  ovcrcntnc 
if  the  |Kilient'>  aitirmion  i> 
ctramt  to  some  ollurr  cxcr- 
eisie  or  he  be  directed  to 
lie  |irone  on  the  table.  In 
lateral  enrvature  there 
no  pain,  mujictUar  ^pai^ni 
or  ltmtte<l  motion*    It  1*^ 
uncommcift  for  d^epty  lt>* 
catefl  admutd^  to  take  on 
inrtarrnnatkin    teadittg  to 
akm^    wilhiKit  mM'ti. 
Iw>n  of  thn^t.  monr  . 
ftctally  pbcctl  where  liicir 
cijndition    ci>uld    be  de- 
tect rd*    It  ibodt)  not  hx: 
ff>r    '  howevir 
ih:  I  dia^> 

t\u  I  '  i  .in  Dfie  diMraK^d 
CQJuhuun  may  \k  co*exUt- 
cut  For  tn«4ance,  acute 
retro  •  phar>^cat  ab^*eis 
or  aeiife  eervkal  aiknhiv 
in  a  cue  of  ipond 
Fi^*  170  shows  a  ca^c  ; 
cervical  spcfidyliti$  in  nbhich  abo  exlnisiTe  idenitia  adtu  and  has 

M  be  reailily  mistn* 
dt^eate  brini; 
V  iu  history  an<1 
'  r.  or 
ably  be  dc* 
1  aic  of  cer* 
f  .1  r<^rti€m 


vcTj  .A  .J  lo  ovrrkmk  the  $pcm»dyhtk 
ki  mmh  a  eaae   Boy  afpd  j  jrw«. 


gone  to  suppuration.  ^ 
of  adenitis  aJone,  the  > 

Acute  alMcis  can  he  ihri 
movement  MtKotts  c\  '  "  > 
lar  reflexei^,  nor  hji  an 
tecled  by  t>thr^ 
vtcal  nme%  wh 
of  one  or  morr  vertebral  tmdir*.  a  V 
through  the  mouth,  and  ' 
,  a  far  tnore  Mrrious  k 
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Treatment, — The  treati 
as  it  does  hygienic  and  recc 
to  the  diseased  parts,  securer 
or  both,  will  be  considered 
Spine.  The  treatment  of  th 
priate  here. 

In  marked  contrast  to  1 
soon  as  discovered,  one  cour 
culous — ^the  chronic  form;  i 
much  bulging  in  the  retro-p 
perfect  rest  to  the  parts  t 
faithfully  employed.   If,  he 
to  produce  a  subsidence  of 
swelling,  it  will  become  im 
be  done  through  the  retro-p 
will  run  an  acute  course  o: 
reparative  process.  It  is  one 
in  connection  with  deep-se 
liable  to  become  secondarily 
be  external  where  the  ca^ 
dressed.   With  the  patient  t 
cleansed,  an  incision  of  an  in 
along  one  of  the  borders  c 
border,  according  to  Burkha 
cision  is  carried  only  through 
any  visible  vein.    The  mou 
grooved  director  thrust  into  1 
of  the  other  hand,  toward  tY 
pharynx.   When  the  abscess 
rector.   A  hemostat  is  then  ] 
into  the  cavity.   By  partly  o 
sufficient  opening  is  made.  1 
and  irrigated  with  a  hot  ai 
serted  and  the  opening  covei 
pads  of  jute,  oakum  or  cotto 
Complete  rest  to  the  par 
drainage,  secured  by  sandba 
the  treatment  appropriate  tc 
daily  dressing  and  irrigation 
being  the  antiseptic  agents  n 
between  dressing  may  be  Ion 
discharge  lessens  without  be 
gauze  may  take  the  place  o 
withdrawn  if  the  reparative  ; 
the  sinus. 
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SURGERY  OF  THE  AIR  PASSAGES— Con/iiiMfrf 

Edema  Glottidis — Acute  Simple  Laryngitis.  Sp.\smodic 
Laryngitis,  Syphiutic  and  Tubercul.\r  Laryngitis — 
Tumors  of  the  Larynx — Foreign  Bodies  in  the  Larynx, 
Trachea  or  Bronchi — Membranous  Laryngitis  (Mem- 
branous  Croup;  Diphtheritic  Croup;  True  Croup)— 
Aeroporotomy. 

EDBICA  GLOTTIDIS 

This  swelling:  of  the  mucous  and  submucous  tissues  of  the 
giottis  may  come  in  the  presence  of  the  fr^eral  anasarca  of  nephritis, 
or  accompany  the  local  manifestations  of  scarlet  fever,  measles, 
variola,  or  even  typhoid;  may  be  induced  by  Ludwif;*s  an|nna — 
septic  cellulitis  in  proximity  to  the  larynx,  or  by  erysipelas*  or  ad- 
jacent  pcritonsilar  or  retro-pharynfjeal  abscess.  Also  by  <lirect 
trauma,  scaUl  by  overheated  drinks,  or  steam  or  flame  and  smoke 
inhalc<l.  or  by  irritant  chemicals  or  foreif;:n  bodies. 

The  condition  and  appearance  of  the  parts  will  vary  accordinf^  to 
the  cause  of  the  attack  and  the  period  at  which  it  is  examined. 
There  may  be  merely  an  accumulation  of  serous  fluid  in  the  cellu- 
lar  tissues  with  ver\'  little  chanf^  of  color  which  is  lighter  if 
changed,  and  no  destruction  of  tissue;  or  there  may  be  intense  in- 
flainmation  with  accompanyinfi:  deep  re<lness,  tense  swellinfc.  e%*en 
ulceration  and  pus.  In  secondary  cases  loions  of  a  primar\'  dis- 
ease may  be  ver>'  evident ;  but  I  have  once  seen  danfirerous  edema  of 
the  f^lottis  from  nephritis  followinfi^  an  unrecofiniized  scarlatina  in 
\ihich  the  f^eneral  anasarca  was  so  slight  as  to  have  escaped  the 
notice  of  the  attending  physician  until  the  dysfmea  sui)er\'ene<l.  The 
e<lema  of  the  glottis  is  always  a  serious  and  often  a  gra%'e  conditioiu 
The  course  and  prognosis  depend  on  the  cause  and  severity.  Or- 
dinar>'  scalds  or  bums  of  slighter  degree  will  be  recovered  from 
under  appropriate  treatment.  The  severe  ones  will  die  before  help 
reaches  them  or  from  resultant  bronchitis  and  pneumonia  in  spite 
of  treatment.* 

^  Sec  liolmcft'  Surgical  Dtsca»c«  of  Children,  p.  jgo^  <f  uq. 
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In  scalds  the  edema  doe: 
There  may  be  some  resuhan 
glottidis.   Bums  from  inhale 
pneumonia  is  very  likely  to 
dysphagia  and  spasmodic  dyj 
constant  stenosis.    I  particu 
celluitis — so-called  Ludwig's 
times  secondary  to  scarlatina 
tissues  rendering  tracheotom 
nephritis  can  be  tided  over  if 
there  is  also  edema  of  the  lu 
intubation  unless  secondary  b 
and  tenacious  muco-pus.  All 
ment  or  suffocation  may  resu 

Treatment. — The  dyspnc 
least  a  part  of  it  is  likely 
"  the  propriety  of  abstaining 
and  employing  means  to  relu 
support  the  patient.  The  inl 
some  relief  to  the  spasm,  as 
use  of  ipecacuanha ;  and  in  c 
exhibition  of  an  opiate  to  qi 
shock.  Stimulants  may  be  n 
tions  the  use  of  cocaine  or 
the  oz,  or  a  spray  of  picric  a 
tion  or  contract  the  swelling 
tincture  benzoin  from  hot  \ 
acute  nephritic  and  in  the  pi 
tion  the  heroic  use  of  merci 
theria  and  "  membranous  cro 
days  of  antitoxin.  A  grain  o 
every  quarter  hour  may  be  g 
used  by  inunction,  or,  better 
cur>^  under  a  tent,  as  origin 
vocated  by  Northrup  and  rm 
5  grains  of  calomel  every  tv 
then  continue  at  intervals  of 
hours  on  the  fourth  day.  So 
used  at  a  time  and  repeated 
Cases  were  reported  in  whi( 
two  hours  until  5000  grains 
mouth  should  be  well  wash( 
may  be  used.  In  streptococ 
faction  a  combination  of  ichi 
on  Septic  Cellulitis),  rubbing 
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leaving*  the  surface  sinearc<l  uith  the  ointment  anil  covere*!  with 
oil  silk. 

Sthenic  cases  of  edema  arc  relieved  by  ice  tops  over  the  lar>nx. 
Owen  quotes  with  approval  11.  D.  Palmer's  sugj^estion  of  usin^  in 
the  scaM  or  bum  cases,  frequently  administered  doses  of  a  mixture 
of  cod-liver  oil  and  lime  water,  as  much  for  the  sake  of  a  dre^ising 
as  for  its  focnl  value.  It  is  proliable  that  the  dysphagia  will  neces- 
sitate resort  to  rectal  feeding,  which  shouM  not  be  lonjj  postponetl 
but  carefully  and  systematically  employeil.  If  the  dysimea  Ix'comes 
Uh)  severe  ojKTative  means  must  \k  resorted  to.  Scarification  within 
the  larynx  is  more  talked  alnnit  than  performed.  There  is  doubt 
about  its  doinj^  p^ood  and  danjrer  of  <loinjx  harm.  Notwithstanding 
that  nuich  has  been  said  against  intubation — of  its  injuring  the 
swollen  and  softened  tissues— of  the  danger  of  making  false  passages, 
and  of  its  futility  in  ultimately  saving  the  life  of  the  patient — it 
will  probably  Ik»  chosen,  at  least  as  a  tentative  measure,  by  surgeons 
familiar  with  it.  Tracheotomy  may  be  required  later.  If  there  be 
an  extreme  amount  of  dense  swelling  or  of  destruction  of  tissue, 
tracheotomy  will  be  the  choice  in  the  first  instance.  The  operation 
will  be  described  in  the  Chapter  on  Aeri>iK»roiomy. 

ACUTE  SIMPLE  LARYNGITIS,  SPASMODIC  LARYNGITIS, 
SYPHILITIC   AND  TUBERCULAR  LARYNGITIS 

It  is  seldom  that  mechanical  interfrrence  is  nece>sary  in  acute 
simple  larxngitis  or  in  spaMiunlic  or  false  cn»up.  yet  the  surgeon 
is  occasionally  called  to  such  cases  and  should  rememlwr  their  ex- 
istence. Their  ditTerentiation  will  api>ear  in  the  diagnosis  of  diph- 
theria. 

Svritii.is  of  the  larynx  is  frecpient  in  infancy  as  one  of  the 
early  symjUoms  of  the  hereditary  diseaM\  ct»rresi>«mding  to  the  sec- 
ondary manifestations  of  acquired  syphili**.  There  are  superficial 
lesions  and  hoarsencN'*,  but  usually  no  stenosis.  The  more  severe 
evidences  of  the  tertiary  stage  are  seldom  toumi  affecting  the 
larynx  in  early  life.  When  they  do  appear  it  is  in  t»lder  children, 
attacking  the  e|)iglo!tis.  aryepiglottic  foliU.  the  |i«>^lerii»r  laryngeal 
walU.  an<l  vixral  cord'*,  presenting  deep  intlammation.  ulceration,  or 
cond\lomata.  <  >r  inflammation  of  the  cartilages  with  great  destruc- 
tion may  take  place,  producing  obNtnicti»»n  to  the  |ia<«sage  of  air 
during  the  inilammatory  pnK'ess  t>r  by  contraction  during  healing. 

Trciitmcnt. —  Intul>ati<>n  is  reM>ried  to  uith  great  relief  of  the 
dyspnea,  ami  giving  nuich  tn-iter  rcMdts  than  trachetitomy.  The 
tulK'  may  have  to  Ik»  u^ed  iox  weeks  or  mi>nths.  Potassium  iodide, 
iodide  and  mercury  sh(»uld  he  used  early  and  energetically. 

T('i:kK(  (  L \K  Larvnc.itis  sIu»uM  Iht  Imme  in  mind  as  a  pos- 
sibility in  youth  or  adolescence.    I  have  never  seen  a  ca^  requir- 
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ing  surgical  interference  in  ini 
tnent  is  that  of  tuberculosis,  \ 
adjacent  glands  or  elsewhere, 
against  the  common  pyogeni 
bacillus  in  its  work  of  destnw 
agents  as  argyrol,  eucalyptol, 
in  aqueous  mixtures  or  with 
proportions,  may  be  sprayed  o 
the  larynx.  Nitrate  of  silver 
astringents  may  be  used  upon  1 

TUMORS  < 

The  tumors  of  the  lamy 
granuloma,  fibroma,  myxoma, » 
The  malignant  growths  might 
most  never  appear  in  children 
excepting  the  first  two,  whicl 

Papilloma  is  the  commoi 
and  is  not  infrequently  met.  1 
the  irritation  of  one  of  the  e: 
from  no  discoverable  cause.  I 
lated  or  sessile;  and  situated 
below  the  vocal  cords,  usually 
often  at  the  commissure,  but 
symptoms  are  hoarseness  of  1 
times  aphonia,  and  dyspnea 
tinuous. 

The  laryngoscope  should  j 
fauces  permit,  even  if  local 
and  may  discover  the  pink  or  ^ 
withstanding  that  the  child  ma 
examination,  or  cocaine  or  ch 
parts  and  the  abundant  secretic 
and  compel  him  to  return  to  a  c 
for  his  diagnosis.  Of  these  \ 
dyspnea,  as  Holmes  remarks, 
nostic  sign  between  tumor  of 
Direct  inspection  by  Kilian's  : 
for  exploratory  purposes  is  jus 

Treatment. — Intubation  m 
have  been  reported  by  its  U! 
intubation  are  the  subcordal,  wl 
the  growth.  O'Dwyer's  foreig 
may  facilitate  endo-laryngeal  e 
ment.  In  other  cases  the  prese 
neoplasm  and  hasten  its  growth 
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if  it  be  pedunculated,  can  be  removed  by  the  skillful  use  of  endo- 
laryngeal  methods — forceps,  or  snare  followed  by  chemical  or  elec- 
tro cautcr}-.  Rut  multiple  and  particularly  sessile  growths  will 
probably  require  tracheotomy  or  thyrotomy.  (See  Chapter  on 
Aerojwrotom y. )  On  account  of  the  liability  of  recurrence  of  the 
growths  when  removed  by  operation,  some  surgeons  have  preferred 
to  limit  the  oi)erative  interference  to  a  tracheotomy,  the  growths 
disapi)earing  in  the  course  of  a  few  months  to  several  years,  when 
the  larynx  may  be  closed. 

(iRANi-u)MATA  OF  THE  Larvnx  are  not  so  fre<|uently  met  as 
formerly,  when  tracheotomy  was  more  often  practiced.  They  may 
occur  from  the  irritation  from  the  intubation  tut>e,  but  such  an 
occurrence  must  he  extremely  rare.  If  dy>pnea  result  removal  would 
be  necessary.  I'^ollowing  the  withdrawal  of  a  tracheotomy  tube  this 
can  sometimes  be  done  through  the  yet  unclosed  wound.  Thor- 
oughly removed  and  cauterizetl,  there  is  less  danger  of  recurrence 
than  witli  papilloma.  The  same  may  be  said  of  |x>lypus,  which  has 
been  rep<jrted  under  similar  conditions. 

FOREIGN  BODIES  IN  THE  LARYNX,  TRACHEA  OR  BRONCHI 

During  sudden  inspiration  while  laughing,  cr>ing.  running, 
coughing,  sneezing  or  eating  or  from  fright,  a  foreign  body  is 
accidentally  drawn  or  falls  into  the  open  windpifK*.  The  foreign 
boily  may  Ik*  any  small  article  a  child  may  have  to  play  with  or  to 
eat.  rejH)rted  ca.Nes  enumerating  such  object'^  a*^  pins,  beads,  tacks, 
buttons,  corn.  iH*as.  lK*ans,  fruit  stones,  nut  kenu-ls  or  shells,  bits  of 
eggshell  or  Ixme  or  gristle,  a  morsel  of  meat  or  bread  crust,  a  lum- 
bricoid  wonn  wan<kTe<l  from  the  stomach,  or  a  caseaiing  gland  burst 
through  the  trachea,  or  an  intul>ation  tuU'  slipped  tlown  out  of 
reach  of  the  extractor.  Such  articles  as  ordinary'  sizetl  coins,  mar- 
bles, whistles,  which  have  often  been  the  cause  of  choking,  have 
generally  done  so  by  sticking  in  the  gullet,  being  too  large  to  enter 
the  larvnx. 

The  foreign  lK>dy  may  hxlge  at  the  rima  glottidis.  in  the  %*en- 
tricle  of  the  larynx.  Iwtween  the  vocal  cords,  or  pass  on  into  the 
trachea,  or  into  a  bronchus,  more  often  the  right  on  account  of  its 
larger  size  an<l  more  <lirect  line  with  the  trachea.  In  any  of  these 
situations  it  may  be  UK>ve  or  firmly  held,  anti  may  cause  more  or 
less  l»K  al  tiamage  or  irritation  according  to  the  size  and  shape  and 
substance  uf  ihv  foreign  iKxly. 

The  sympttMnv  and  results  will  also  var>  with  the  size,  shape 
and  Nuhstancc  (»f  the  otTending  Uxly,  an<l  its  |K)int  i»f  Uxlgment. 
r.ut  in  an\  event  the  fiatient  is  suddenly  seized  witli  vit»lent  cough  and 
dyspnea,  wliicli  are  sj>asmcKlic  and  apt  to  Inr  fvaroxysmal.  Dyspnea 
nia>  Iht  mi  severe  as  to  prmluce  cyanosi<,  congestitm  of  the  vessels 
of  the  head  and  neck,  lachr}'mation,  distressing  restle>»ncss  with 
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clutching  at  the  air  or  at  th 
tion,  collapse,  convulsions  o 
periods  of  quiescence  lastin 
tween  the  attacks  of  cougl 
There  is  suppressed  or  altei 
the  symptoms  change  frequ< 
the  foreign  body.  Pain  in 
chest,  or  bloody-mucous  exp 
to  external  pressure  over  the 
tis,  bronchitis,  or  pneumonia 
If  the  foreign  body  be 
of  a  corresponding  portion  < 
abscess,  septicemia,  gangren< 
are  all  possible  results.  TI 
expelled  in  a  paroxysm  of  c( 
mucus,  pus  and  blood  even 
may  follow. 

Diagnosis, — Where  then 
its  mouth  or  of  its  playing 
appeared  synchronously  witl 
and  signs,  the  diagnosis  is  e: 
the  diagnosis  of  foreign  b( 
always  easily  or  even  readi 
can  be  extremely  difficult  a 
a  careful  inquiry  into  the  I 
relied  upon,  and  a  close  obj 
over  the  windpipe  and  lung 
useful.  The  whistling  of  the 
tunately  be  distinctly  located 
down  the  trachea  may  be  u 
occlude  a  bronchus  a  portion 
is  loose  in  the  trachea  the  int 
coughing  and  dyspnea  are  Ic 
When  lodged  in  a  bronchus 
in  the  trachea  and  there  m; 
chest. 

Digital  exar- 'nation  si: 
pharynx.  Laryngoscopy  sho 
general  anesthesia.  As  a  m 
other  methods  have  failed, 
larynx,  trachea  and  bronch 
wise  be  referred  to  under  tre 

Radiography  promises  r 
eign  body  is  sufficiently  in 
service. 


SURGKRY  OF  AIR  PASSAGES 


483 


Prognosis. — Prognosis  is  always  doubtful.  This  is  a  serious 
accident  and  the  result  is  uncertain.  ICach  case  must  be  judged  on 
its  own  features.  .Much  depends  on  the  size  of  the  foreign  btxly.  the 
coni|)letene.ss  of  the  occlusion  its  causes,  its  shape  and  surface,  its 
consistency  and  its  point  of  kKlgment.  If  not  of  a  shape  to  lacerate 
surn)unding  structures,  if  not  of  a  size  to  ol)struct  the  air  suj^ply 
to  a  fatal  degree,  if  lodged  high  and  seen  early  before  inflamma- 
tion, the  prognosis  is  better  than  under  opposite  conditions.  If 
hK)se  in  the  trachea  it  is  better  than  if  loilged  in  a  bronchus.  A 
small.  snuHjth,  imiKTvious  object  will  be  less  dangerous  than  one 
which  will  absorb  moisture  and  swell  without  dissolving  or  disin- 
tegrating, liones  or  other  articles  which  either  lacerate  the  tissue 
or  convey  infection,  or  do  both,  are  especially  dangerous.  .\  foreign 
body  may  be  removed  and  leave  t)ehind  a  septic  intlammation  which 
may  prove  fatal,  Arspecially  if  it  have  extended  to  cellular  tissues.  As 
a  rule,  once  the  f*)rcign  bixly  is  removed,  recovery  follows,  some- 
times even  in  conditions  apparently  desiKTate.  It  may  hnlgc  ft>r  a 
time  where  no  symptoms  are  pnHluce<l.  ami  then  change  its  fxisition 
and  cause  sutTtHration  or  occlude  a  bronchus  or  cause  pressure  and 
tdceratiun.   There  is  no  safety  imtil  removal  i**  etTected. 

I  shall  never  forget  my  first  case  of  foreign  Innly  in  the  larynx, 
A  girl  of  six  years  thought  she  had  drawn  into  her  Iar>nx  a  piece 
of  hicki>ry-nut  kernel.  She  was  brought  from  the  coimtry  to  my 
clinic  at  the  disin-nsary.  There  was  j>artial  aphonia  ancl  dys()nea, 
but  it  was  quite  moderate.  I  placed  her  in  hospital,  intending  to 
ofK-rate.  lUit  a  distinguished  thn^it  s|KXMaliNi  and  the  senior  sur- 
geon. bt>th  my  suiK-riors  on  the  staff,  xrxamincd  her  and  advised 
against  o|KTati<>ii.  The  laryngologi>t.  on  several  <H:casions,  on  sev- 
eral <lays.  inspected  her  larynx  and  attemjitetl  to  remove  the  for- 
eign Unly  with  laryngeal  forceps.  ( >n  the  ftnirth  <lay  the  foreign 
luMly  shiftnl  its  iK)sition  and  dysjmea  iK-came  extreme.  The  lH>use 
doct(»r  hastily  sumnioned  aid.  I  was  first  to  arrive,  aiul  in  a  minute 
had  ofH-ned  the  larynx  and  extracted  tl\e  nut  kernel,  and  the  girl 
breathed  easily.  lUit  it  was  her  last  breath.  She  was  exhausted. 
Timely  o|HTation  wouM  have  saved  that  child. 

Treatment. — If  an  adult  is  .it  han<l  wlu-n  the  accident  ha|>|>enSy 
a  finger  parsed  into  the  thro.it  may  h(H>k  out  or  pu^h  away  a  foreign 
boily  caught  iK-iieath  or  pressing  \\\\on  the  epiglottis;  or  by  invertinp; 
and  shaking'  the  {Kitient  or  slapping  him  forcibly  u]M)n  the  thorax 
it  may  l)e  ex|H-Iled  even  from  the  larynx  or  Ii>wit  in  the  air  passage. 
If,  in  spile  »it  the«»e  efforts,  immediate  sutL^iatum  threaten*,  the 
wiii<lpi]»e  nniNt  l»e  o])ened  at  i>nce.  a  cric«»l:irvni:i»ti>my  or  cricotra- 
cheotoiny  U  in^:  ailvi^-able  in  such  an  i  tner::ency.    If  the  *\nip- 

toms  are  not  >«i  urv:ent.  the  |>atietit  gettuji:,  even  with  s<»me  effort, 
enough  air  for  oxygenation,  or  if  after  a  i^aroxysm  of  coughing  and 
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dyspnea  a  period  of  quiescer 
ough  examination  and  for  < 
patient  is  disturbed  by  any 
medication.  It  is  true  that  ; 
ping  or  shaking,  or  the  exhit 
apomorphia,  or  a  dose  of  tu 
lodge  and  expel  the  foreign  1 
change  its  position  to  some 
tion  that  instant  operative  in 
preparation  for  an  emergenc 
tried.  If  unsuccessful  it  becc 
procedure,  either  by  an  endol 
bation  with  the  ordinary  tube 
O'Dwyer's  foreign  body  tube 
may  be  introduced  by  one  far 
the  larynx  it  may  facilitate 
removal  by  laryngeal  forcej 
lumen  of  the  tube.  But  a  foi 
farther  down  by  the  introduc 
and  lodged  in  the  ventricle,  i 

The  laryngoscopic  mirr 
forms  have  long  been  empl 
ceed.  The  difficulty  of  usin 
children,  with  the  diminuti^ 
mucous  secretion  that  are  c 
general  surgeons  from  the 
laryngology  is  inclined  to  re^ 
as  the  ultimate  resource  of 
Killian*s  method,  has  the  ad 
its  technique,  but  is  liable  to 
of  the  unskillful,  and,  like 
often  baffled  by  the  small  si 
of  mucus,  which  obscures  ' 
If  the  proper  instruments  ar 
with  their  use,  endolaryngea 

I  believe  that  bronchosc 
instruments  will  come  into 
Foreign  bodies  can  be  remo 
this  method.    Upper  trache 
substantially  as  follows,  by 
may  be  used  even  in  children 
positive  contra-indication. 
dorsal  position,  with  the  he; 
and  supported  in  extreme 
bronchoscope  battery  is  use 
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arable  s|)ccuIuiti  and  the  other  to  the  bronchoscope.  The  operator 
>\uWs  the  separable  speciiliini  down  over  the  dorsum  of  the  tongue 
until  the  epij^loltis  comes  into  view.  Then  the  epiglottis  and  all 
the  tissues  attached  to  the  hyoid  Ix^ne  are  lifteil  strongly  with  the 
|H)int  of  the  separable  speculum,  not  using  the  upper  teeth  as  a  ful- 
crum. When  the  separable  s|)cculum  is  in  a  posititm  with  its  axis 
ci»rres|M»ndin;^  exactly  with  that  of  the  trachea,  the  depths  of  the 
latter  are  seen  below  the  vocal  cords.  The  bronchoscope  is  now  in- 
troduced through  the  separable  siK»cuUim  until  the  tube  mouth  is 
near,  but  does  not  touch  the  cords.  1  he  re<pirat»»ry  movements  of 
the  cords  are  watched,  and  during  an  inspirati(»n  the  bronchoscof>e  is 
pu'ilied  through  into  the  trachea.  The  gag  is  then  insertetl  ami  the 
separable  si>ecu!uni  is  removed,  leaving  the  bronchosco|)e  in  fxisition 
in  the  trachea.  No  difficulty  is  encountered  unless  the  larynx  is 
abnormally  contracted  or  the  neck  is  made  rigi<l  by  adhesions  fol- 
l«»\\ing  the  wearing  of  a  tracheot«»my  canula.  If  there  is  bilateral 
alxluctor  paralysis,  so  that  the  Ci»nls  will  not  separate,  it  is  necessary 
in  push  the  bronchoscope  between  them.  In  such  cases  it  may  be 
easier  to  pass  the  bnuichoscojH-  with  the  »ibturator  in  place,  as  this 
prevents  abrasion  of  tlie  mucosa  or  catching  the  tulK-muuth  u|x>n 
the  arytenoids. 

It  eiKlolaryngeal  methfuls  fail  there  yet  retuain  cxtra-laryngeal 
i>|KTations.  and  in  the  present  state  of  knowledge  and  practice  it  is 
probable  that  an  extra-laruigeal  t>|HTatit»n  wouM  1h'  cho«^*n  by  the 
maji»rity  of  surge* »ns  throughout  the  country.  Amt.mg  theM?  one 
mav  cbo«)Nt.  thyn.inniy.  cric»ithyn»tomv.  cricoirache<»tt»my,  or  trache- 
otiniiy  beK»w  the  isthmus.  l^»r  a  discussion  of  ofKTations  and  their 
techni<|ue  the  reader  is  referred  to  the  Chapter  on  .\ero|>»»n>tirtny. 

.\s  to  t!ie  clu»ice  In'tween  supra-  aiul  infra-isthmian  operation 
in  a  case  of  iHreign  Innly.  tlw  precisi'  location  <»f  which  in  the  air 
tuU-s  had  not  luen  ascertained,  my  tlecisi^in  would  l>e  in  favor  of 
i»I»ening  alx.ve  the  isthmus.  This  o|Hrning  w»»uld  include  the  cricoid 
cartilage  and  several  rings  of  the  trachea,  an  «»i>ening  large  enough 
fv>r  the  exit  **\  the  lH:t|\.  Power  advices  that  the  o|H'ning  be  made 
IhIow  the  i-^ibnius.  Thi>  might  Inr  well  in  a  large,  lean  chibl.  or  if 
the  were  lodged  in  a  bronchus  or  at  the  bifurcation.  Ihit  if  its 
wlureabout^  be  im<letennined  the  K»wer  o|H*ning  is  farther  away 
fr»m  the  iH.xsn»K-  liKMiion  of  the  Ixxly  in  the  lar\nx.  In  the  young 
•  •r  tat.  sli.irt -necked  child  the  greater  <lifficulty  of  the  infra-isthmian 
»»lKrati«»ii  !i'»t  t«»  be  c«»urte»l  unless  there  i^  to  be  an  advantage 
gaiiiet!  b\  so  doing.  The  incision  in  the  windpi|>e  shind<i  W  held 
ojH-n  b>  suture^  either  attaching  it  to  the  skin  or  tieil  together  liehind 
the  nt  1  k. 

It  ilie  f.  reiijn  bod>  is  iii.i  found  in  the  I'lH'ning.  by  lowering  the 
patient^  -hi-ulders  and  head  while  lu    lies  pp-ne  ami  indticing 
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cough,  it  may  be  expelled.  F 
thing  larger,  like  a  catheter, 
upward  through  the  larynx  a 
A  finger  in  the  mouth  at  the 
passes,  as  it  might  be  swallo' 
larynx,  but  cannot  be  thrust  < 
sion  must  be  extended  upwar 
lage,  thus  exposing  all  with 
removed  the  halves  of  the  ( 
by  sutures.  If  there  is  much 
best  be  introduced  and  retair 
gitis  subsides.  If  the  body 
lar>'ngeal  mirror  or  a  Killiai 
below  the  opening  in  the  tra< 
removed  by  forceps.  If  the 
somewhat  flexible  probe,  a  Ic 
the  closed  end  should  be  pas 
and  withdraw  the  substance. 

If  the  body  cannot  be 
open  by  the  sutures,  dressed 
gauze,  and  the  child  he  kept  £ 
that  the  discharges  and  perct 
In  this  as  in  all  cases  of  extei 
should  be  moistened  and  ma 
daily  visits  of  the  surgeon,  if 
wound  permit,  efforts  to  lo< 
may  be  renewed.  Inversion 
coughing  excited  by  the  dres 
trated  by  one  of  my  cases.  . 
playing  with  shelled  corn,  waj 
ysmal  coughing  which  gradu; 
fits  of  coughing  a  foreign  bo( 
But  on  tracheotomy  I  could  n 
lodge  it.    I  held  the  tracheal 
tied  around  the  neck,  and  le 
case.    At  my  third  visit,  on 
coughing  and  giving  him  a  sla 
dislodged,  came  into  the  trach< 

MEMBRANOUS  LARYNGITI 
THERITIC  CR 

Innumerable  essays  have 
times  past  upon  the  questions 
and  diphtheria,  and  upon  the 
of  the  disease  or  diseases,  Th 
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motile,  slightly  curved  bacillus  with  one  large  end,  which  have  conie 
to  Ih!  so  well  known  by  the  names  of  1-ocffler  an«i  of  KIcbs,  and  the 
subscciucnt  labors  of  Roux  and  Yersin,  and  of  Sidney  Martin  and 
others,  have  solved  a  great  many  of  the  problems  before  so  puzzling. 
W'e  know  that  the  two  diseases  are  identical  in  origin  and  that 
although  at  first  local,  fennents  and  toxines  resulting  from  the 
l»K:al  (lisease  profoundly  affect  the  bhKxl,  the  nerves  and  certain 
internal  organs.  (See  Section  on  Diphtheria.)  We  are  aware  that 
organisms  other  than  the  diphtheria  iKicillus,  Usually  a  strep- 
toc(KCus.  anil  even  intlammations  resulting  from  scalds  or  chemi- 
cal Imrns,  es|)ccially  when  following  another  sjHHrific  infection,  arc 
capable  of  pHnlucing  one  of  the  peculiar  features  of  diphtheritic 
laryngitis — the  false  membrane.  S'et  clinical  as  well  as  Kicterio- 
logical  experience  has  taught  us  that  it  is  l>est  to  consider  all  mem- 
branous intlanmiations  of  the  larynx  diphtheria,  until  they  arc 
proven  to  l>e  something  else.  The  pathology  and  the  loions  of 
diphtheria  have  been  discussed  under  another  section.  It  remains 
to  l>e  said,  however,  that  the  situation  of  the  UKal  lesion  has  much 
to  do  with  the  resultant  remote  or  constitutitmal  effects.  Mem- 
branous diphtheria  does  not  present  the  enlargement  of  the  lymph- 
n<K]es,  the  profound  toxemia,  the  soft  pulsi*,  albuminuria,  the  de- 
generations of  blo<xl.  of  heart  muscle,  ki<lneys,  nerves,  and  other 
stnictures  that  accompany  the  phar>ngeal  *»r  naso-pharvngeal  form 
of  diphtheria.  Vor  the  absorbents  of  the  laryngeal  mucous  lining 
are  less  numerous  and  active  than  those  n{  the  larynx,  or  the  me- 
chanical obstruction  to  respiration  may  kill  the  {Kitient  before  the 
t<»xines  have  had  time  to  Ik'  develo|KMl  and  absi>rbed.  It  is  this  me- 
chanical obstruction  or  stenosis  occasioned  by  the  liKalization  of  the 
diseaM.*  in  the  air  passage  that  makes  diphtheritic  lar>ngitis  one  of 
the  most  imjHirtant  surgical  ailments  of  chiMh^Mnl. 

S\fnf*tottts. — The  onset  is  usually  less  abrupt,  nn^re  indefinite 
and  mihler  than  that  of  catarrhal  or  faKc  croup,  \ihich  otherwise 
it  much  resembles.  Slight  striilor,  hoarsiiu*s<,  cough,  mixlerate 
fever,  excited  manner  an<l  a  quickenetl  pulse — tlu  >e  are  the  a|>|Kir- 
cntly  insignificant  symptom**.  There  is  »»nly  «>ne  characteristic  that 
might  arouse  suspicion  nn  the  first  or  evi-n  the  seciunl  day  of  the 
disease,  even  if  the  child  had  Inren  previ«»us!y  ipiite  well,  namely, 
the  sleatly  aiul  jK-rsistent  progress  of  the  sympti>ins.  \\\  the  second, 
or  at  ilu'  third  or  fourth  day,  the  h«»arsenes>  merges  into 

suppressjfin  <»t  ilu*  voice,  the  slight  siri«lor  Ikvoiih-s  m«»re  hissing 
an<l  is  accMinpaniiMl  by  tlyspnea.  the  excitement  has  InviMne  restless- 
fiess,  the  dej^ne  or  iw*)  of  fever  has  increased  lt»  three  or  four, 
and  this  ha^  m^ne  i»n  reganlless  of  treatment  that  would  relieve 
onlinary  cnmp.  Mven  an  emetic  priwluci''  «»!d\  lemiiorary  change 
if  any.    The  disease  goes  right  i»n.    Tl\c  voice      usually  entirely 
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suppressed.   The  dyspnea  b 
inspiration  are  forced,  hissii 
there  is  a  deep  recession  ab< 
epigastrium,  all  the  accessoi 
to  force  the  air  in  and  out  t 
is  covered  with  perspiratio 
anxiety,  or  even  terror.  TV 
direction  for  more  air,  and 
about  for  help.    The  heart 
and  finger-tips  may  be  cyan 
blood  collects  in  the  chest,  t 
Stupor  supervenes,  and  finj 
death.    Occasionally  the  te 
few  hours  of  life  similarly  to 
ing  I  OS  or  io6  degrees  F. 
spasmodic  dyspnea  may  be 
respiration.    Or  suddenly  : 
may  terminate  the  life  qui 
true  of  croup  following  phai 
course  will  vary  from  thirty- 
a  rule  the  younger  the  pati 
great  majority  of  the  cases 
moned  in  consultation,  have 
disease.   And  more  of  my  ii 
osis,  for  which  the  attending 
cal  resources,  were  made  on 
other  day.   In  some  cases  th( 
or  lungs  before  the  larynx 
a  picture  of  the  ordinary  c 
Under  treatment,  and  in  con 
membrane  becomes  detachec 
the  size  of  a  finger-nail  or  la 
chca ;  and  rarely,  in  casts  o: 
171  shows  the  most  comple 
patient.    The  patient  from 
intubation,  finally  died;  but 
often  clears  the  larynx  and 
recovery;  or  the  membrane  1 
Prognosis. — There  is  pre 
in  which  one  generation  has 
change  in  the  prognosis.  In 
to  O'Dwyer's  splendid  achieve 
all  died.   We  could  save  a  fc 
heroic  use  of  mercury,  stimuli 
pharmacopea,  and  an  occas 
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omy  because  it  is  a  cuttini:  »ipcmlH*a  an*l 
ibc  jmrgcon  cimlil  tuA  pr< 
WY€Ty  a*  a  rc!HiU,  After 
lion,  with  that  and  mercury 
wht&k}\  inin,  dtlunj,  fttr    ^  ■ 
ilcam,  aotisejitic  v:ipr»r^ 
cutiUI  save  about 
ate  cases  which  1  i.  1  1 


tain  rc- 
intuba* 

.  time- 

of  my  tletper- 
I  .  €  woult)  almost 
Since  the  advent  oi 


certainly  have  dic«l. 

anti  one  lix»k»  i'ur  the  recover}^  uf  80  or 
ij0  iKf  cent,  of  his  |>er^nal  and  constilta- 
tioo  ca»c^. 

Dhtf^nasis. — The  dt  i 
not  difikiilL    Merely  . 

Ii»tenin|:  to  the  boutid  of  his  Uitximl 
thtnif  woulrl  mii  infonn  the  obsterver 
what  form  of  dy^fmra  he  had  met*  If  he 
notcfl  the  suti[>rcssetl  \<iice  he  wmxld 
locate  the  trouble  in  iIk'  lar)Tix,  Rut  it 
mtj^t  tic  chronic  laryn^itb»  or  liitnur  or 
forctun  boiiy*  The  hi*lfi4'y  would  exclude 
mil  thr^.  Foreign  btjtly  would  h*ivr  a 
hi*toT\  of  sufidrn  ociM-t  and  \l  i  f 

chronic  cour»ve,  and  n<mc  of  1  1  ivt 
lever.  Spaiinochc  or  catarrhal  croup  b 
hciarM!  but  not  v«iicclesH 
itiualty  ea»ter  ihnn  rnHjiir.. 
apt  to  come  and  not 

worse  per*tHit  n  ti  treated, 

pharynf^i  ah^ces^  dors  mm  mtially 
pCTff  the  voice*  but  it  alter%  its  to; 
hoflow  or  ffitnrlrititr  'o^ni/! :  nn<! 
Jk 

or  .  .  ,  ..■,.■1. .       ,  ,i 
week   nr   twa  Met 
dfiei  not 
'the  breail 

bfimcll9*piietimonui  tnorc  nearly  thin  any 
other  disease  re*aiible^  1'  *  •  crauju. 
Dot  there  1*  ni>t  the  r  ve  anti 

beltiw    tlic   tliorax,    nur    tin:  br>ogeftl 
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stridor,  and  the  physical  sigr 
nosis  of  diphtheritic  laryngil 
three  days'  duration  with  se\ 
and  suppressed  voice. 

Treatment. — The  patient 
2000  to  5000  units  of  antitoxi 
or  insufficient  improvement 
may  be  given.  If  the  patient 
may  he  given  at  first,  or  if  t\ 
When  antitoxin  was  first  inti 
we  got  the  same  effect  from  : 
After  a  time  the  manufacture 
strictly  or  changed  the  semi 
more  units.  By  this  time  the 
demonstrated,  and  some  entl 
enormous  doses,  even  scores 
found  that  necessary,  or  usefi 
is  not  necessary  to  repeat  it 
of  twelve  to  fourteen  hours  is 
I  believe  that  when  a  second 
noticed  six  hours  afterward 
should  be  to  give  an  adequa 
repeated.  The  age  of  the  ch 
in  measuring  the  dose,  but  tl 
severity  of  the  attack.  Mild 
to  5000  units  or  less  are  givei 
will  not  be  necessary.  Most 
to  8000  or  10,000  units.  It  is 
units  is  necessary.  Those  caj 
50,000  and  70,000  units  are  n« 
that  the  large  doses  of  serum 
their  effect  may  be  rather  as 
Injections  of  normal  salt  solv 
ous  kinds.  "  Early  "  in  the  < 
clinical  diagnosis  can  be  made, 
be  made  but  not  be  waited  fo 

In  the  absence  of  antito> 
cury.  One  has  often  given  a 
calomel  or  gray  powder  evei 
were  taken.  Dover's  powder 
of  the  bowels  was  used  in  con 
breathing  and  promoted  the  lo 
tive  or  stimulating  expectorant 
cury  in  diphtherial  laryngitis 
Corbin.    The  apparatus  is  as 
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over  the  bod.  Under  the  tent  a  spirit  lamp  is  placed  in  the  bottom 
of  a  vessel.  A  strip  of  tin  or  sheet  iron  is  laid  across  the  top  of  the 
vessel  just  alK)vc  the  tlame  of  the  lamp.  A  dose  of  five  to  ten  grains 
of  calomel  is  placed  uiK>n  the  sheet  of  metal  and  sublimed.  This 
dose  is  re|)cated  every  two  hours  for  the  first  two  days  and  nights; 
or  in  urj^ent  cases  the  intervals  may  be  shortenetl  to  a  half  hour  for 
four  or  five  limes.  Or  a  smaller  quantity  may  \k  used  at  short 
intervals.  On  the  third  tlay  the  inter\'als  are  prolonged.  (Rotc)i, 
Morse  and  many  others.) 

The  mouth  should  be  washed  after  each  dose.  It  is  sur- 
prising how  much  mercury  a  diphtheria  patient  will  take  with 
marked  In^nefit  and  no  l)ad  symptom.  Nurse  or  parent  remaining 
under  the  tent  would  W  salivated.  W  hen  antitoxin  is  use<l  mercur}' 
in  heroic  doses  is  neither  necessary  nor  so  well  tolerated.  Mcrcur>* 
was  the  In^st,  in  fact  the  only  valual)Ic  remedy  we  had,  before  anti- 
toxin. The  nutrition  of  the  patient  shouUI  be  well  kept  up  by  care- 
ful feeding  of  easily  assimilated  fooils.  Stimulants,  of  which  some 
form  of  alcohol  is  best,  should  be  used  as  needed;  though  the  enor- 
mous amounts  of  alcohol  that  can  be  taken  with  tK*nefit  by  a  child 
with  pharyngeal  diphtheria  are  not  neeileil  in  the  lar}'ngeal  form. 
Strychnin  is  a  go<Kl  stimulant  in  the>e  cases;  also  camphor  (in  oil 
hyiMxlermatically )  and  carl)onate  of  ammonia.  Oxygen  is  a  great 
help  if  ii  can  Ik'  priMTurt'il  for  use  until  the  intubator  comes.  Emetics 
in  larynvjeal  dij^htheria  have  been  abused.  Occasionally  they  give 
temix>rary  relief,  and  sometimes,  when  the  membranes  have  kx>s- 
ened,  they  are  cast  (»ff  in  the  act  of  vcmiiting.  Hut  the  repeatetl  use 
of  emetic-*  di>e«^  nt>  gixnl.  but  a  great  deal  of  hami  by  exhausting  the 
patient  and  dis4»rdering  his  stomach. 

Inhalation  of  steam,  steam  from  slaking  lime,  or  other  alkaline 
va|x)rs,  while  they  have  no  appreci-ible  effect  in  diHS4>Iving  the  mem- 
brane, render  the  air  more  agreeable  to  the  air  |xissage  and  by  this 
S4M)thing  effect  lessen  the  tendency  to  sfKismiHlic  dyspnea.  Moisture 
prevents  drying  of  the  secreti*»ns  and  lurching  of  the  mucous  lin- 
ings caused  by  the  rapi«l  breathing  of  the  feverish  |atient  The  old 
formida  of  J.  Lewis  Smith  was  com|»ONed  of  an  ounce  each  of  car- 
bolic acid  and  eucahpttil  with  tur]Hmtine  to  make  a  pint,  (^f  this  a 
tables|MMinful  in  a  pint  of  water  is  ke|>t  simmering.  It  is  usually 
grateful  i«»  the  patient  and  has  si>mc  value  as  an  antiseptic:  not  prob- 
ably having  any  i^mer  against  the  KK!>s-I^K'tfler  bacillus,  but 
against  othe  r  oru'aniMUs  apt  t<»  be  present  in  mixe<l  infections.  The 
f<»nnula  i^  improved  Uith  in  quality  and  <Klor  tiy  adding  a  drachm 
of  nil  nf  cinnamon  or  a  tlrachm  of  menthol  nr  U»th.  I*ut  m^thing 
should  Ik*  allowed  to  attract  our  attention  away  from  antitoxin  and 
aero|Mtr«»l<»!ny.  Other  treatment  i^  useful  in  case>  of  mixe<l  infec- 
tion. The  dij^otive  tenneni>  an<l  all  .'M^-called  S4>lventH  of  false  mem- 
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branes  are  useless.  The  naso-pharynx  should  be  kept  clean  and 
clear  by  irrigation  with  warm  normal  salt  solutions  or  borax  and 
bicarbonate  of  soda  solutions  of  equal  strength,  or  boric  acid  five 
per  cent.,  or  any  other  mild  antiseptic  wash.  A  spray  may  be  used 
in  selected  cases,  but  is  not  as  efficient  as  irrigation.  Some  children 
can  gargle  with  advantage.  Irrigation,  sprays  and  gargles  are 
usually  discontinued  if  the  case  is  intubated.  But  mild  ones  may 
be  used  with  the  child  recumbent.  Certainly  no  astringent,  or  any 
coagulating  solution  like  hydrogen  peroxide  should  be  used  in  the 
presence  of  an  intubation  tube  for  fear  of  causing  an  obstruction. 
Exteral  applications  have  no  effect  upon  the  diphtheritic  process, 
but  cold,  applied  with  the  ice-collar,  may  limit  inflammation ;  and  in 
glandular  enlargements  with  cellulitis,  due  to  streptococcus  infec- 
tion, which  sometimes  complicates  diphtheria,  the  following  prescrip- 
tion or  something  like  it  (Park)  may  be  applied:  Resorcin  (or 
naphthaline),  5;  ichthyol,  5;  mercurial  ointment,  40;  lanolin,  50. 
The  skin  is  anointed  with  this  and  covered  with  oil  silk  and  a  light 
bandage. 

Indications  for  Aeroporotomy. — The  rules  usually  given  for 
deciding  when  it  is  necessary  to  resort  to  some  operation  to  let  more 
air  into  the  lungs  are  as  follows:  When  the  dyspnea  increases  or 
continues  in  spite  of  other  measures  for  its  relief.  When  the  ac- 
cessory muscles  of  respiration  are  at  work,  and  the  soft  parts  above 
and  below  the  thorax  recede  on  inspiration.  When  the  vesicular 
murmur  cannot  be  detected  in  the  bases  of  the  lungs,  etc.,  etc.  As  a 
matter  of  fact  the  laryngeal  stridor  is  often  so  noisy  that  one  can 
hear  nothing  else.  When  the  temperature  begins  to  run  high. 
Some  would  advise  to  defer  until  cyanosis  threatens  carbonic  acid 
poisoning.  But  every  man  with  experience  knows  that  cases  often 
die  without  cyanosis;  or  that  cyanosis  may  be  so  closely  followed 
by  death  that  there  is  no  time  to  summon  aid  or  to  operate.  There  is 
really  only  one  rule  for  deciding  when  to  operate.  Mr.  Owen 
has  well  stated  it  in  his  indication  for  tracheotomy :  "  When  an  in- 
sufficient amount  of  air  is  entering  the  lungs."  Why  physicians 
will  wait,  and  wait,  allowing  a  child  to  suffer  and  struggle  for  air, 
while  the  lungs  are  becoming  engorged  and  the  heart  exhausted, 
when  relief  is  so  easily  employed  and  so  prompt  in  its  effects,  is  hard 
to  understand.  Yet  one  has  often  been  summoned  at  the  eleventh 
hour  after  a  physician  had  been  in  attendance  two  or  three  days, 
and  found  the  patient  moribund ;  and  in  several  cases  found  the 
patient  had  ceased  to  breathe  and  was  thought  dead  by  the  friends, 
and  even  by  the  physician.  But  prompt  operation  and  artificial 
respiration  sometimes  saved  him.  It  is  criminal  to  delay  and  incur 
such  chances.  If  medical  means  liave  been  employed  and  still  "an 
insufficient  amount  of  air  is  entering  the  lungs"  it  is  time  for 
operative  measures. 
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AEROPOROTOMY 

Aeroporotomy  includes  all  ihc  operations  f<»r  opening  the  air 
passage.    (Kcllcy,  Clcvc.  Med.  Gazelle,  May.  i8<y».) 

It  is  nu^^l  frequently  demanded  lor  ihe  stenosis  caused  by 
laryngeal  diphtheria,  yet  tumors  of  the  larynx,  edema  of  the  larynx 
from  various  causes,  or  foreign  bo<lies  in  the  air  passage,  or  bliMKly 
i>|>erations  of  the  mouth  or  throat  or  lar>nx,  may  call  ft>r  aenv 
|)orotnmy  in  one  of  its  varieties,  and  the  surgeon  must  decide  which 
of  several  procedure>  is  best  adapted  to  meet  the  condition,  -\ero- 
f)on>i(»my  is  either  internal  or  external.  The  internal  operation 
consists  in  intubation  of  the  larynx.  The  external  is  either  supra- 
iNthmian  or  infra-isthmian,  that  is.  either  alx»vc  or  Ik-Iow  the  isthmus 
of  the  thynid  gland.  The  supra-isthmian  o|>eration  (sometimes 
called  the  **  sujieritir  "  operation),  or  supra-glandular,  may  be  a 
laryngotoiny.  in  which  only  the  larynx  is  o|>ened :  or  it  may  be  a 
larxngo-tracheotoiny  (liayer).  often  called  a  crico-tracheotomy 
( llueter).  in  w  hich  the  cricoid  cartilage  and  the  first  two  or  three 
rings  of  the  trachea  are  dividetl.  The  infra-isthmian  o|>eration 
(called  by  some  the  **  inferior"  or  infra-glandular  operation)  is  a 
tracheotomy.  I'ach  of  these  oj^erations  will  be  described  and  its 
sfK'cial  adaptations  {xunted  out. 

In  ii  n.MioN. —  Doubtless  many  practitioners  hail,  like  the  writer, 
acting  u]M>n  the  impulse  to  atTord  at  least  tem}H)rary  relief,  cathe- 
terize<l  the  larxnx  of  the  chiKl  >uffocating  with  diphtheritic  lar>n- 
geal  stenosi>.  before  we  had  any  knowledge  of  intulation  as  it  is 
imderst«HKl  an<l  practice*l  to-day.  Hut  iKiuchut  Paris,  in  1S58, 
conceived  the  idea  of  intnxlucing  a  metallic  tulnr  which  should 
be  left  in  iMtsitinn  in  the  larynx  and  through  which  the  patient  might 
breathe.  The  tube  of  Itouchut  was  like  a  small  oj)en-end  thimble 
placed  in  the  top  of  the  larynx.  The  tuln*  had  a  silk  thread  attached 
which  was  brought  out  at  the  corner  of  the  mouth,  ami  by  which 
the  tul>e  could  subsi(|iKiulv  be  removed.  Iiouchut  published  seven 
cases  in  which  he  hat!  emi)loyefl  his  tubage  in  laryngeal  diphtheria, 
with  relief  of  the  dyspnea.  The  Taris  .\ca»lemy  of  Metlicine  ap- 
pt»inte«l  a  CMmmittee.  of  which  Trousseau  wa<  chainnan.  to  investi- 
gate the  new  operatii»n.  Trou-israu,  who  had  revived  an«l  |>opular- 
ized  iracheoioiny.  was  at  the  height  of  his  influence:  and  this  new 
pnicefiure.  which  was  jtroimNcd  to  substitute  tracheotomy,  was  pn>- 
nounced  iTn|»racticable.  ancl  theref«»re  unjustifiable.  Thi>  prevented 
l»ouchut  fp»m  ci»ni inning  his  exfterimental  l.tlmrs  and  proltably 
deprive<l  I'rench  surgery  of  the  honor  of  presenting  to  the  pro- 
fession and  to  the  w«»rld  a  new  and  >uccessfid  life-saving  operation. 
This  111  .nor  was  re-erved  f<»r  America.  In  1S80  Pr.  Joseph  O'Dwyer 
began  his  i\|KTimental  study  of  the  prublem.  He  studied  the  anat- 
omy of  the  larynx  and  the  |»athological  anatomy  of  the  disease  at 
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the  New  York  Foundling 
for  patient  investigation  an 
he  had  perfected  his  instrui 
able  results.  He  presented 
and  progressive  than  the 
Intubation  became  rapidly 
sands  of  successful  cases  h 
introduction.    It  is  probabh 
equally  valuable  surgical  pr 
for  performing  it,  being  so 
being  so  quickly  recognized 
profession.    It  is  also  probj 
length  of  time  has  indisput 
intubation  won  its  way  far  n 
nearly  so  often  as  with  us. 
of  those  acquainted  with  bo 
laryngeal  diphtheria  what  t 
the  whole  world  will  be.  Ii 
of  universal  choice  in  all  b 
a  mass  of  membrane  is  loca 
in  which  for  some  unusual 
tube.   In  comparing  intubati 
neither  operation  precludes 
require  the  other  in  the  seqi 

The  advantages  of  int 
these:  The  consent  of  the  p 
tained  because  there  is  no  ci 
quite  as  certainly  and  comj 
the  stenosis  as  docs  tracheoi 

The  operation  involves 
paratively  none  from  shock. 

No  anesthetic  is  necess 
and  also  no  anesthetist  is  re< 

No  skilled  assistant  is  r 

The  inspired  air  passes 
thereby  warmed  and  moistei 

The  air  current  ventilate 
become  more  foul  and  poise 

The  patient  can  cough  n 
better  than  through  a  much  1 

There  is  no  wound  to  b 
gen'ic  organisms.  There  is  n 
sues ;  and  no  scar. 

The  after-care  is  very  s 

There  is  less  likelihood 
intubation  tube  than  with  th 
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The  disadvsintsgts  of  tntubalion  arc :  Thrrc  U  a  poullile  daiifirer 
of  puihtiii;  loose  mrmbranc  brfori:  the  tube  and  thus  blockifif  the 
l!r  poitagc  l  of  of  iian^ing  the  tutie  between  the  faW  membrane  atid 
the  waU  of  the  wtodpipe*  Etiher  of  tbe*e  accidcau  may  happen  abo 

tn  tnicbeolomy. 

Sadden  mhihition  of  resptntina  frum  irritation  through  the 
rciurnent  lar>ngca1  nene,  Thh  Is  theoretically  oorrectt  bui  very 
seldom  occurs  in  practice. 

The  lube  may  become  occladed  suddenly  by  a  piece  of  mem- 


brane  or  by  lou|;h  mwcu  umi  f^ufTiKaic  liit  i-iUv  iit.  i  t  a  m^v  itt^uLn 
that  the  tube  be  removed  and  dcared  The  suae  thioK  may  bippen 
with  a  Iraeheotonsy  tube. 

The  Imchca  may  be  bbiUticted  Itv  f^l^  ntcinbniie  he\  ^%  thr 
reach  of  the  intubation  tube. 

The  advmntagef  nf  the  external  up^rauoa  are:  It  opens  the  air 
passage  at  a  lower  pobl  and  may  thereby  eksr  a  lower  ohfttuetion 

It  allows  the  remoiral  of  looAe  membranei  within  reach  of  the 

iihstandtoj;  that  innttmerable  efforu  have  been  made  by 
uuku)  liitierent  men  In  improve  01>wyer*a  biitrutnents,  nd 
out  modificmtioiif  have  been  failrodnced,  they  are  still  accepted  ai  the 
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best  models  by  the  majority  < 
ments  consist  of  a  set  of  si> 
inches  to  2  11-16  inches  anc 
child  of  any  age  from  one  yez 
shown  in  Fig.  172.  They  w 
plan  was  discarded  in  favor  ( 
not  become  encrusted  with  li 
The  opening  through  the  tub 
posteriorly.  The  upper  and  1 
are  of  the  same  oval  shape, 
tube,  which  is  almost  cylindr 


Fig.  173.    "  Built  up  "  tubes 
ful  for  granulation  tissue, 
in  cases  of  retained  tube. 

rounded  edge  to  avoid  abraj 
the  act  of  introducing  the 
every  act  of  deglutition.  1 
the  tube  is  a  small  hole  or 
silk  thread  is  passed,  and,  : 
loop  by  which  the  tube  couh 
ator  were  to  pass  the  tube  in 
or  by  which  the  tube  could 
follow  its  introduction.  T 
granulation  tissue  (Fig.  173, 
of  prolonged  intubation.  Tl 
and  with  wide  lumen.  (Fig. 

The  introducing  instrum 
a  handle  to  which  is  attachec 


I. 


u. 
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each  tube.  The  ubturatcir  fits  the  lumen  of  the  tube  and  pittet  iu 
liiwrr  (ffiCfiinR  with  a  bulU>u>.  n>undcd  end.  It  it  r  '  *  fitly  enough 
rngagcfl  in  the  lube  to  retiiin  the  httcr  until  it  is  by  a  ptuh 

of  ihe  thumb  upon  the  butum  placed  on  lf>c  upper  i.tk     ihc  handle. 


Fit;.    f74.  Fonnar* 


FiC  tTs  IirrmtTcn  wmi  Fia  176.    ru  £k* 

The  extmctor  ( Fff*,  176)  is  a  hanrtle  ha^^nK  1  iliafl  ctinred  at 
riglit  angles  Uke  the  introdoaer  i^ifh  ihe  ciUuralor.  At  the  lower 
extmnity  ofthe  cun  so  smaU  beak-llkc  Madc&,  whkli 

are  maile  to  leivanir  ^^ure  on  a  leirer  at  the  Itancttc 

The  beaks  are  mtr«*iiuced  clcmd  tnto  the  top  uf  the  opeoii^  10 
the  titlK.  ami  n  hm  rjipanded  they  i  >  nfi  interior  iiniQcly 
cnouf^h  to  withtlraw  the  tube  frotn  tl 

The  mouth  ipig  is  ibown  in  Fig,  17;.  The  tndml  nog 


4Q8 


SURGJCAL  DISEASES  OF  CHILDREN 


mended  by  some  instead  of  a  mouth  gag,  designed  to  be  worn  on 
the  operator's  left  index  finger  to  prevent  the  patient  from  biting, 
is  both  unsafe  and  inconvenient. 

The  gauge  has  marks  showing  the  size  of  the  tube  for  the  given 
age  of  the  child.    The  operator  should  use  judgment  in  selecting 
the  tube  according  to  the  child's  size  and  develop- 
ment as  well  as  his  age. 

Braided  silk,  of  a  size  to  run  easily  through  the 
eyelet  in  the  head  of  the  tube  should  be  at  hand. 
About  eighteen  inches  of  thread  makes  one  loop. 

Introduction  of  the  Tube. — The  instruments 
should  be  laid  within  reach,  with  the  proper  tube 
selected  and  threaded  and  placed  upon  the  intro- 
ducer. It  is  well  to  warm  and  wet  the  instru- 
ments by  dipping  them  in  a  bowl  of  warm  water, 
before  using.  A  half  dozen  or  a  dozen  bits  of 
gauze  or  old  muslin  should  be  at  hand  to  be 
used  as  handkerchiefs  and  then  burned.  The 
patient  may  be  placed  in  either  one  of  two  posi- 
tions. The  first  position  is  sitting  upright  upon 
the  lap  of  the  nurse  with  his  back  toward  her 
left  shoulder.  His  arms  are  crossed  in  front 
of  his  abdomen.  The  nurse  clasps  his  right 
wrist  in  her  left  hand  and  his  left  wrist  in  her 
right.  And  she  is  told  not  to  lean  back,  not  to  let  the  child  slip 
down,  not  to  squeeze  his  chest  and  not  to  let  go  of  his  wrists  until 
further  orders.  I  prefer  this  method  to  swathing  the  child  in  a 
blanket  or  sheet,  which  is  almost  sure  to  become  bunched  up  under 
his  chin,  where  it  gets  in  the  way  of  the  handles  of  the  instru- 
ments ;  or  if  tight  it  will  compress  his  chest,  and  if  not  tight  allow 
him  to  get  a  hand  free.  An  assistant  (any  intelligent  person  will 
do,  but  a  physician  is  preferred)  stands  behind  the  nurse's  left 
shoulder  and  holds  the  child's  head  between  his  two  palms  He  is 
told  to  hold  the  head  straight  with  the  body  and  vertical,  and  keep 
the  gag  back  between  the  teeth  with  his  left  index,  and  keep  his 
thumb  off  the  trigger  of  the  gag.  These  points  are  explained  to 
nurse  and  assistant  before  any  attempt  is  made  to  use  the  gag,  as 
the  child  is  usually  docile  up  to  that  point.  A  child  who  has  no 
teeth  or  only  front  teeth  needs  no  gag.  The  operator's  finger 
is  kept  well  in  the  right  side  of  the  tnouth.  All  being  in  readiness 
the  child  is  encouraged  and  reassured,  if  he  be  old  enough  to  under- 
stand ;  the  gag  is  placed  in  position,  the  introducer  with  the  tube  is 
picked  up  and  held  lightly  in  the  fingers,  the  loop  of  silk  caught 
with  the  little  finger.  The  directions  one  usually  reads  are  to  pass 
the  left  index  finger  back  into  the  throat  and  hook  up  the  epiglot- 
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tis,  then  pass  the  tube  in  along  the  finger  as  a  guide  and  intnxhice 
it  into  the  larynx.  A  better  way  is  to  merely  touch  ihe  ba>e  of  the 
tongue  with  the  left  index  and  as  the  larynx  rises  and  o}>ens  place 
the  end  of  the  tube  in  it  and  press  it  down.  In  either  maneuver 
the  tube  is  carried  into  the  mouth  with  the  handle  of  the  intro<lucer 
held  low.  W  hen  the  end  of  the  tube  comes  to  the  opening  the 
larjnx  the  handle  is  elevated,  bringing  the  tuln;  to  the  vertical  p^>>i- 
tion  and  exactly  in  the  middle  line  of  the  larynx.  It  is  then  pressed 
downward  with  the  lightest  possible  pressure,  of  the  fingers  merely, 
is  detached  by  the  trigger  of  the  instrument,  and  is  held  in  the 
larynx  by  the  tip  of  the  left  index  while  the  obturator  is  removeil. 
The  child  now  u>ually  has  a  i)aroxysm  of  coughing.  The  gag 
is  removed  and  the  discharges  wiped  away  by  the  ofHrrator,  l>eing 
careful  not  to  pull  upon  the  thread  attache<l  to  the  tube.  S>me- 
times,  if  the  child  is  l)adly  asphyxiated  or  toxemic,  the  reflex  irrita- 
bility is'bailly  obtunded  and  the  paroxysm  of  coughing  is  long 
delayed.  It  is  better  to  leave  the  thread  attached  to  the  ttibe  until 
several  coughing  spells  have  thoroughly  cleared  the  air  i>a>sage, 
which  may  take  five  to  fifteen  minutes  L'>ually  the  thread  can  Ik: 
removed  without  reintroducing  the  gag.  if  the  lowcnnosi  thread 
of  the  liH)p.  having  been  previously  marked,  is  gently  pulled  u|M»n. 
liut  if  it  doc>  not  cimie  with  the  slightest  tractitm  it  i>  In-tter  to 
reintHHluce  the  gag  and  h<^ld  the  tube  down  in  the  larynx  \%hilc 
withdrawing  the  thread.  The  nurse  may  now  release  the  chiUr^ 
wri>ts  and  place  him  in  bed. 

The  other  |)osition  which  may  be  employe«l  is  with  the  child 
flat  u|x>n  hi>  back.  Some  direct  to  have  him  rolled  in  a  blanket, 
but  I  prefer  to  have  his  wrists  held  by  a  iierson  who  aNo  contn^K 
his  thighs.  This  leaves  his  chest  free  and  mailing  in  the  way.  If 
the  o|K*rator  has  no  assistance  he  may  fasten  the  hands  with  a  towel 
about  l>oth  wrists  and  passed  behind  the  i)atient's  thighs  and  pinnetl 
finnly  to  the  sleeves. 

The  advantages  of  the  dorsal  position  are  said  to  Ik»  that  fewer 
assistants  are  required.  lUit  it  really  take^  just  the  same  numlKrr 
to  o|K*rale  conveniently.  There  is  some  advantage.  h«>\%ever.  in  that 
it  is  easier  for  the  heart  of  a  very  weak  patient,  lie  need  not  be 
removed  from  the  horizontal  position  in  Ixtl. 

The  time  recjuired  to  intnxluce  the  tu!)e  is  about  five  seconds. 
It  is  often  done  in  three  secomls.  It  should  never  lake  longer  than 
ten.  This  longer  time  may  be  occasii>ned  by  a  iwisi  of  the  head  *»f 
an  unruly  ohk-r  chiltl  who  takes  the  assistant  unaware,  or  hy  a  very 
small  mouth  or  low  archetl  })alate.  or  greailx  iJiiar^rd  tonsils,  i»r  a 
stiff  etlematous  epiglottis.  No  attempt  to  intpHluce  the  IuIh?  shouM 
be  prolonKe<l  more  than  a  few  second^.  If  the  attcm]»t  fails  it  is 
better  to  desist,  let  the  child  have  a  few  breath.s.  and  then  try 


500 


SURGICAL 


again,  rather  than  to  make  a 
apt  to  persist  until  the  patiei 
the  esophagus,  or  to  push  t 
trachea.  This  latter  accide 
is  properly  placed  in  the  mi 
the  obturator  is  withdrawn, 
then  push  the  tube  home  w 
membrane  or  the  mucous  n 

In  case  the  tube  is  pU 
air  through  it,  but  the  patiei 
the  tube  must  be  withdrawi 
a  bit  of  membrane  at  its 
cleared  and  introduced  aga 
down  ahead  of  the  tube  am 
is  getting  no  air,  laryngo-t 
he  is  getting  a  little  air,  it  : 
special  tubes  (Fig.  174),  w 
tubes,  through  which  he  ma 

Occasionally  the  act  o 
standing  will  detach  loosens 
of  coughing,  will  be  expellee 
such  relief  of  the  dyspnea  th 
be  not  directed  in  the  mid 
caught  in  a  ventricle  and  tl 
may  be  thrust  through  the  1* 

After  Intubation. — ' 
management  of  the  intubati 
and  demonstrated  to  the  nu 
eat  solid  foods,  he  can  on! 
in  the  recumbent  position  Vi 
but  in  a  straight  line  with  ti 
lap  with  the  head  hanging 
some  text  books,  is  not  co 
naso-pharynx,  instead  of  be 
All  that  is  necessary  is  to  1 
tube  and  enter  the  pharynx, 
is  not  well  performed.  If  tl 
tion,  or  in  any  position  ex( 
a  little  downward,  the  liquic 
tube  and  excite  paroxysmal 
suggested  by  Casselberry  o 
value  that  has  been  added 
take  milk,  egg-nog,  straine 
semisolids.  Nursing  infan 
will  not  swallow  nutriment 
nourishment  is  very  import 
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It  fjocs  williuut  sayini^  that  intubation  in  no  sense  takes  the 
place  of  treatuKiit  !)>•  antitoxin  or  of  any  medicinal  treatment  that 
may  be  imlicaied.  It  is  merely  a  mechanical  means  of  overcoming 
the  laryni;eal  obstruction  until  >uch  time  as  the  <li>ease  sul)si<les 
or  lias  been  coni|uere»l  by  nature,  by  antitoxin  or  medication. 

After  intubation  the  child  j^enerally  falls  asleep  and  often 
rots  for  several  hours.  The  tuln*  may  not  rec|uire  the  slij;hlest 
attention  for  a  day  or  two  or  three  day>.  In  rare  cases  the  tube 
may  become  obstructed  by  l(H)se  meml»rane  Ik*1o\v  it.  in  which  case 
if  not  fitted  t<M)  tijsduly,  tuln?  and  membrane  will  l)e  expelle<l  by 
cou^h.  C  ases  have  occurre<l  in  which  t<H>  lar^je  a  tul>e  was  useil  or 
the  tube  had  l)ecome  impacted,  or  the  obstruction  had  taken  place 
when  there  was  m)  little  air  in  the  lunf;>  that  couj,;hinf^  was  im|X)ssiblc 
or  ineffectual  and  the  patient  succuml>ed.  lUil  this  is  very  unusual. 
C  ases  of  >|)ontaneous  descent  of  the  tul>e  in  the  larynx  h^ve  been 
re|)orteil.  causinj^  j;reat  difficuhy  in  extuUition  or  even  rcciuirinf^ 
trachet)lomy.  This  seems  to  me  imi)ossible  unless  a  lube  far  too 
small  for  the  child  be  used. 

The  tube  may  Inrome  gradually  occlu<lc<l  with  mucus,  and 
es|KTially  with  fiwul  particles  and  mucus  to^^cther.  if  the  feetlinjj 
is  badly  manaired.  This  may  require  extut>ation  for  clearing  the 
tul»e:  or.  all  In  in^j  in  reaihness  for  extubation.  a  tlrink  of  whisky  and 
water  ma>  excite  cou^h  that  will  clear  the  tulK*. 

Tbe  child  may  exiK'l  the  tuln*  by  couj;hinj^.  If  this  r>ccurs  soon 
after  intubation  it  is  pro|>able  the  tuln-  is  ttMi  small.  If  the  tiilie  is 
unobstructed  this  explanation  is  certainly  the  ri^ht  one.  In  s^mie 
cases  recession  4»f  swelling  and  KHisi-nini^  of  membranes  iKTCurrinj; 
M»me  hours  i^T  <lays  after  intubation  will  cause  the  tube  to  be 
cou^IkmI  I  ait.  In  this  case  the  surjjeon  shmild  \k*  immetliately  in- 
ft»nned  what  has  occurred!.  Yet  it  ma\  Ik-  that  the  trouble  is  over 
and  rcintubaii«*n  is  not  required.  In  some  cases  of  aut<Hextut>ati<m 
the  larxiiN  seems  inrfecily  clear  at  first,  but  in  an  hour  or  a  few 
h'»ur>  '.teiiosis  returns. 

I!\iris\iio\. — The  averaj^e  time  that  a  tuU*  is  worn  in  the 
larvnx  is  tive  d;i\s.  Many  cases  are  extubated  in  two  t>r  three  days. 
There  is  xv*  alis^.hue  rule.  <  >ne  must  Ik*  ^iide»l  by  the  condititms 
in  the  individual  case,  i  >rilinarily.  if  there  is  fever  or  the  child 
is  very  weak  aiit!  yet  takiiii;  Vhh\  well,  it  is  Utter  to  wait.  It  can 
5eM«»m  be  useliil  to  alletnpt  extuliation  Ufore  the  thini  or  fiuirlh 
day.  antl  «>ne  has  riti  miHt*ivinL:s  aUait  leaving;  the  tutie  in  place 
a  week  if  all  i^  K"i".>^  ^^*^'l^-  With  the  advent  *'f  antitoxin  there 
was  a  lendinox  Im  shorten  the  jK-riiMl  ixtremely.  si»me  ojH'rator* 
priding  themsehe^  i»ii  the  j»hi«rt  time  the  tuU'  was  worn.  l'ndi»ul>t- 
edl\  antil«»\in  d«»e^  nhorten  by  two  da\^  -'r  nitirr  the  lime  it  is 
nece«»«»ary  t«>  wear  the  tulK*.  lUit  that  iashi'»n  «'i  extreme  haste 
l^.sMil  by.    The  Use  of  the  hanl  rubUr  insteatl  4if  metallic  tulie« 
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had  an  influence  to  lengthen 
does  not  become  roughened 
and  causes  no  irritation  by 
the  necessity  of  reintubating 
extubate  as  soon  as  possible  t 
sary  amount  of  food,  and  fai 

Extubation  may  be  perl 
or  lying,  in  the  same  positior 
and  duties  of  the  assistants  ; 

In  nearly  all  cases,  when 
should  select  a  tube  of  size  s 
and  have  it  threaded  with  sill 
not  infrequently  happens  that 
dyspnea  will  return  so  seve 
intubation  be  instantly  perfoi 
tion  is  somewhat  more  difficu! 
cially  in  a  very  young  child  \ 
gag  is  used.  The  left  index 
keeps  the  epiglottis  raised, 
troduced  into  the  opening  at 
so  as  to  seize  the  tube,  which 
of  the  motion  used  on  introdi 
until  it  clears  the  larynx,  th< 
pressed  as  it  is  withdrawn  fr 
to  be  made  in  efforts  at  extub; 
between  the  tube  and  the  rir 
the  blade  lacerating  the  tiss 
width  to  which  the  beak  can 
set  screw,  being  only  sufficiei 
may  be  performed  by  digital 
ments.  There  are  two  princ 
(See  Figs.  178a,  179a,  i8oa, 
fication  of  that  originated  b; 
The  child  sits  on  the  edge  c 
who  confines  its  hands  at  its 
places  the  pulp  of  his  right 
opposite  the  lower  end  of  1 
neck,  his  fingers  at  the  nap 
child's  head,  the  fingers  upo 
gently  pushes  the  tube  upwa 
cricoid  cartilage.  The  body 
is  now  swung  rapidly  forw 
mouth,  whence  it  is  extracte( 

In  Marfan's  method  the 

1  J.  R.  Clemens,  An 
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extending  beyond  the  edge  of  a  table  or  bed.  Its  forehead  is  sup- 
ported on  the  left  hand  of  the  operator,  who  places  the  pulp  of  his 
right  index  finger  upon  the  trachea  below  the  tube  and  his  thumb 
on  the  nape  of  the  neck.  The  child's  head  is  now  gently  extended 
with  the  left  hand,  and  the  right  index  feels  the  lower  end  of  the 
tube.  The  head  is  now  flexed,  while  at  the  same  time  the  tube  is 
pressed  upward  into  the  mouth.  Of  the  two  methods,  Marfan  s  is 


Fic*s.  178a  and  17931.    Renault's  method  or  HxTHAnojc. 


I  i<.>.  I  Sua  and  18 1  a.    Makfan's  method  in  h\Tr»ATi«».s. 


the  liettcr.  !)Ui  fi)r  my  own  use  I  >tiH  prefer  the  instrumental  ex- 
traction. 

After  removing  the  tul>e.  the  o|)erator  >hould  wait  twenty  or 
thirty  minutes  to  **ee  whether  dy>pnea  returns.  If  it  tloes  not  in  that 
length  of  time  it  prt»!)ahly  will  not  for  several  hours,  and  he  should 
be  on  call  during  that  time.  If  the  i>atient  gets  through  the  first 
succec<Iing  night  without  dyspnea  it  will  pn»l»ably  not  return.  It  is 
well  to  deprive  the  {tattent  of  food  for  two  or  three  liours  before 
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extubation  and  to  use  a  pr 
bromide  or  chloral,  or  simi* 
food  should  be  given  with  t 
the  tube,  for  several  hours, 
ments  of  the  epiglottis  and  t 
trolled.  Aphonia,  or  at  leas 
pected  to  remain  for  a  few  d 
several  weeks.   I  have  never 

Retained  Tube  ;  Proloi 
but  one  intubation  and  one  < 
uncommon  to  be  obliged  to 
times  at  intervals  of  a  few  dj 
dispensed  with.  But  cases  in 
in  getting  along  without  the  ti 
tion  as  in  tracheotomy  Aim 
out  after  five  or  six  extubatic 
cases  are  reported  in  which 
breathe  without  the  tube.  H 
yet  if  it  is  removed  the  dyspn 
hours  later.  Some  of  these 
several  times  a  day  or  night, 
himself  and  his  friends  and  1 
larger  central  portion,  or  eve 
retained.  (Fig.  173,  iii.)  Pa 
for  years,  notwithstanding  fr 
ions  are  not  unanimous  as  to 
of  these  cases  when  explored 
ing  apparently  accounting  fc 
tions,  which  are  so  common  ; 
after  intubation.  Special  tube 
173,  i,  ii.)  Rogers  consider 
inflammation  of  the  mucous 
the  original  diphtheritic  lary 
very  gradual  dilatation  with  la 
ment  extending  over  months, 
large  for  his  size,  he  was  abh 

Intubation  for  Chroni 
tion  has  several  very  useful  a 
stenosis  in  diphtheria.  It  is  ve 
omy  tube.  In  papilloma  of  th 
(See  Section  on  Papilloma  oi 
or  partial  stenosis,  either  infla 
trauma,  burns,  scalds,  causti 
syphilis,  malignant  growths,  a 
hysterical  spasm  of  the  laryn; 

1  Annals  of 
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Laryngotomv. — I-^ryngotomy,  or  as  it  is  sometimes  callctl, 
thyrotuiny.  lias  its  most  frequent  indication  in  the  presence  of 
tumors  of  the  Iar>'nx,  which  could  not  be  removed  by  endolaryn- 
^cal  methods.  It  is  therefore  described  as  it  would  be  performed 
lur  tlic  removal  of  a  tumor.  As  Holmes  long  ago  pointed  out,  and 
has  since  been  reiterated  by  other  surgeons,  laryngotomy  for  the 
removal  of  a  growth  needs  a  preliminary  tracheotomy.  For  this 
puriM>se  an  infra-isthmian  tracheotomy  is  better  than  one  above  the 
isthmus  which  is  too  near  the  lar>'ngeal  wound  for  convenience. 
However,  a  supra-isthmian  tracheotomy  may  be  made.  When  it  is 
ix)s>it)le,  the  preliminary  tracheotomy  should  prece<ie  the  lar>'ngot- 
umy  by  a  few  days.  Thus  an  air  supply  is  provided  for  both  during 
an(l  after  the  oi)eration;  and  also  the  bloo<l  can  be  prevented  from 
entering  the  bronchi  by  the  use  of  Trendelenburg's  tampon-canula, 
or  in  its  >teail  by  blocking  the  trachea  above  an  ordinary*  tracheotomy 
tul)c  with  s<»ft  little  s|)onges  each  securely  tied  to  a  string.  To  open 
the  larynx,  general  anesthesia  is  recpiired.  I'or  any  variety  of  ex- 
ternal aerofx^rotomy  the  following  instnnncnts  and  articles  should 
be  at  hand :  Scalpel,  bistoury,  two  |>airs  dissecting  forceps,  a  grooved 
director,  several  pairs  of  hemostats.  scissors,  sharp  hook,  a  dilator, 
a  couple  of  needles  and  a  few  sutures  c»f  silk,  a  tracheal  dilator,  a 
pair  u{  small  retractors,  hard  rubber  or  silver  tracheotomy  tubes  of 
several  sizes  and  different  cur>-es,  with  ta|ws  for  the  same;  small 
s|M»nges  with  strings  attached,  a  few  feathers,  gauze  >pongcs.  sterile 
gauze  and  antiNcptics.  a  solution  of  cocaine.  If  a  tumor  is  to  be 
removed,  a  galvano-cautery  api>aratus.  or  a  Paquelin.  or  chromic 
acid  should  Ik*  in  readiness  to  cauterize  the  stump. 

The  patient  lies  u]>on  the  back  with  head  exactly  straight  and 
well  extended  over  a  finn  roll  (of  the  size  of  his  arm )  which  i>  placed 
iK'iieath  his  neck.  The  incision  is  carried  downward  in  the  median 
line  fr(Mn  the  hyoid  Ixme  to  the  up|K*r  |>art  of  the  trachea.  The 
hyoifl  and  cric<>-th>  roid  arteries  and  other  vcsncIs  uill  be  dividetl  and 
should  be  tied.  The  stemo-hyoid  muscles  arc  drawn  apart  and  the 
thyroitl  cartilage  iK'ing  well  exfxised  its  akc  are  transfixeil  trans- 
versely with  a  silk  suture.  (Pitts.)  The  cartilage  is  divided  pre- 
cisely in  the  middle  line,  the  stuure  |>assing  acn^ss  within  the  larynx 
Inring  ilrawn  nut  through  the  o|K*ning  ami  cut  in  the  middle,  making 
a  retractor  f.  t  each  ala.  The  interior  of  the  larynx  is  thus  ex|>ose«l 
to  view  anil  a  .vtlutiitn  of  cocaine  is  applii^l  to  inhibit  reflex  con- 
tractions. The  growths  are  then  removed  with  >cis54>rs  and  their 
stumps  ttiuched  with  the  finest  |K>int  of  a  Pacpielin  cautery.  Some 
o)>erators  uno  chromic  acid  as  a  cau.stic  and  s«»tne  remove  the  growths 
with  the  galvano  cautery  or  sear  the  stumps  with  the  galvanic  fM>int. 
The  retractors  are  then  removeil  and  the  alx  of  the  thyroitl  care- 
fully suiuretl  together:  likewise  the  skin  wimnd.  The  trachet»ti»my 
tuU*  is  still  used  for  a  few  days  after  the  o|Mrration  on  the  larynx. 
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Laryngo-tracheotomy  o 
external  aeroporotomy  most  of 
omy  in  one  form  or  another  is 
ing  been  known  to  the  ancier 
but  was  revived  by  Bretoneau 
From  that  time  until  the  intro 
1885  it  was  the  operation  mos 
theria.  Laryngo-tracheotomy, 
application  as  a  preliminary  st 
throat  or  larynx,  in  cases  of  fc 
obstructions  of  the  air  supply  : 
the  like.  The  advantages  ai 
laryngo-tracheotomy  are  point 
This  supra-isthmian  operation 
enters  the  trachea  below  the  is 
nearer  to  the  surface  and  the  j 
as  that  at  the  lower  part  of  th 

The  anatomical  condition 
compared  with  the  average  adi 
that  the  sternum  is  higher — ^ne 
— ^than  in  the  adult.  Consequei 
the  trachea  lies  at  comparati\ 
siders  also  the  small  size  of  t 
cutaneous  fat,  the  turgid  cond 
the  half-suffocated  patients  thj 
the  constant  motion  of  the  pj 
begins  to  realize  the  difficulfie 
the  cadaver  of  an  adult,  appea 
tion.  When  the  operation  mus 
with  poor  light,  and  no  faci 
chloroform  with  an  asphyxiate 
of  blood  running  into  the  tra^ 
friends  of  the  child  in  hystericSj 

The  instruments  required  i 
gotomy.  All  necessary  prep; 
patient  is  moved.  If  possible 
besides  the  anesthetist.  Genei 
patient  is  unconscious  from  asf 
pain.  All  the  light  available  sh 
The  patient's  wrists  should  b( 
a  towel  which  passes  behind  h: 
back.  He  should  be  held  in 
be  frightened  or  turn  faint.  A 
der  his  shoulders  or  a  firm  rc 
his  neck,  so  that  the  head  is  w 
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trachea  is  to  be  pulled  up  out  of  the  chest."  The  head  should  be 
liehl  exactly  straij^lit  with  the  IkmIv.  otherwise  the  operator  is  very 
apt  to  miss  the  trachea.  The  operator  stan<ls  at  the  patient's  riRhl 
side.  The  landmarks  are  the  thyroid  cartilage  and  the  epistemal 
notch.  The  thyroid  cartilag:e  is  located  by  tlie  left  index,  and  an 
incision  is  carried  down  the  front  of  the  neck,  precisely  in  the 
median  line,  a  distance  of  one  and  a  half  or  two  inches.  There  is 
an  advantaj^e  in  havin;^  a  K<x)d  li»nj^  skin  incision.  It  pives  room  to 
work  in  the  depth,  and  there  is  less  danvrer  of  emphysema  of  ceUular 
tissues  from  air  expelled  from  the  trachea.  One  should  be  careful 
uni  to  )^et  his  incision  too  low,  or  he  will  fmd  himself  upon  or  below 
the  isthmus.  The  first  incision  goes  throu^^h  skin  and  the  usually 
abundant  sulnrutaneous  fat.  The  wound  is  now  retracted  and  the 
diss<.»cti<in  i^^  continued  until  the  straight  ribbon  mtiscles  in  front  of 
the  neck,  the  slerno-hyoids.  and  iMrneath  them  the  stemo-thyroids, 
are  t»>und  with  the  fascial  septum  connecting  their  margins.  A 
blunt  dissector  (handle  of  scaliHrl  or  a  gnK)ved  <lirector  or  a  dis- 
secting forceps,  closed )  will  separate  the  muscles  in  the  middle 
line.  If  turgid  veins  are  seen,  the  venx  cnlli  meilia,  they  should 
be  i)Uslie<l  aside,  or  if  they  must  Iw  divided  they  should  be  seized 
witii  heinostats  and  cut  between.  We  now  come  to  the  trachea 
covered  with  a  fascia  <»r  with  the  isthmus  of  the  thyroid.  Sime 
oiK'rators  a<lviNC  ti>  cut  or  tear  right  ilinnigh  the  isthnms,  others 
will  say  to  ligate  it  at  each  side  anil  divide  In'tween.  The  former 
pHnluces  hemorrhage,  of  which  there  is  apt  to  be  a  plenty,  anil  the 
latter  takes  time.  .Neither  pnnredure  is  necessary.  A  better  plan  is 
loose's.  At  the  upper  margin  of  the  isthmus  the  fascia  which  binds 
it  to  the  cricnid  cartilage  and  the  trachea  iK-neath  is  ilivided,  and  the 
isthmus  is  fi.rced  toward  the  sternum  by  a  blunt  dissiYt4»r  or  a  nar- 
row retractor,  until  several  tracheal  rings  are  exiKisol.  .\  stronfjf 
h«N»k  i''  insiTird  int«i  the  cricoid  cartilage,  which  is  pulle«l  toward  the 
chin.  There  will  W  s«»me  o<»zing  of  blo^nl.  but  the  trachea  should  be 
seen  or  plainly  fi-lt  with  the  lip  of  the  left  in«le\  finger.  .\  sharp- 
|Miinteil  knife,  with  its  back  against  the  retractor  which  protects 
the  isilinnis.  pricks  through  the  anterior  wall  ''f  the  tr.ichea  and 
cuts  upwar«l.  si  vi-ring  two  or  three  up|HT  rittgs  and  then  the  cricoid 
cartilage.  tiMking  an  incision  aliout  three-f«»urlhs  of  an  inch  (10 
nun.)  in  leiiL^th.  Immidiately  there  is  a  ru^h  •»!  air  out  and  in 
through  the  iiiciNi.m.  s|i;iitering  blmKly  nuicus  and  sometimes  mem- 
bra!»e  inti»  the  o|Kral<»r*s  face  anil  eyes  unless  he  is  wary.  A  dilator 
is  ^lipiKMl  into  tile  trachea,  and  any  fragments  of  membrane  within 
reach  are  picked  out.  If  the  trachea  is  tilled  with  tough  mucus 
a  feather  pa^M-d  di^wn  dears  it. 

l'nf«»rtunalel\ .  however,  an  inexjK  rirnci  d  o|K'rator  may  find 
that  his  bistoury  had  not  entered  the  trachea:  he  may  have  pas'Jeil 
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it  down  at  one  side ;  and  this  is  especially  apt  to  be  the  case  if  the 
head  is  not  held  squarely  and  straight,  and  well  extended,  or  he 
forgets  to  keep  his  incision  precisely  in  the  middle  line.  Or  his  knife 
may  not  have  cut  through  the  mucous  lining  of  the  trachea.  This 
is  very  disconcerting.  But  he  must  keep  his  head,  and  take  his 
bearings,  sponge  out  the  wound,  see  or  feel  the  tracheal  rings  and, 
if  he  had  not  done  so,  incise  them. 

It  is  well  to  pass  a  silk  suture  through  each  lip  of  the  tracheal 
wound  and  by  tying  these  behind  the  neck  the  margins  of  the  slit 
are  retracted.  A  tracheotomy  tube  with  tapes  attached  is  passed 
between  the  blades  of  the  dilator  into  its  place,  and  tied  at  the  back 
of  the  neck.  The  tube  should  not  completely  fill  the  tracheal  wound ; 
but  it  should  be  of  the  right  curve  so  that  neither  edge  of  its  lower 
end  impinges  on  the  tracheal  wall.  A  child's  trachea  is  some- 
thing near  the  size  of  its  index  finger ;  but  it  is  not  difficult  to  tell  the 
right  sized  tube  if  one  is  careful  not  to  have  it  too  large.  Be  sure 
the  inner  tube  slips  in  and  out  of  the  outer  easily  and  locks  in 
readily,  before  inserting  into  the  trachea ;  and  be  careful  not  to  push 
false  membrane  down  ahead  of  it;  nor  to  push  the  tube  between 
false  membrane  and  the  tracheal  wall.  With  the  first  full  breath 
the  turgidity  disappears  from  the  veins  about  the  throat.  Sometimes, 
after  a  deep  breath,  the  patient  ceases  to  breathe — alarming  the 
uninitiated  operator.  But  this  is  only  apnea,  induced  by  the  unusual 
supply  of  oxygen,  and  after  a  pause  breathing  is  resumed.  With  a 
few  breaths  cyanosis  disappears.  If  the  patient  does  not  cough 
vigorously,  or  the  trachea  seems  blocked,  a  feather  inserted  and 
twirled  around  will  excite  cough  and  a  mass  of  mucus  or  mem- 
brane forced  up  into  the  wound  should  be  quickly  caught  with 
gauze  sponge  or  forceps  and  removed.  Or  the  obstruction  may  be 
forced  out  by  sudden  compression  of  the  chest,  and  then  artificial 
respiration  kept  up  a  half  hour  if  necessary  until  the  natural  breath- 
ing is  established.  The  front  of  the  throat  is  covered  with  moist 
gauze,  to  filter  and  warm  the  air  before  its  entrance  into  the  bron- 
chiae  and  lungs. 

Competent  nursing  is  requisite.  The  nurse  should  be  able  to 
remove  the  inner  tube  and  clean  and  replace  it,  and  renew  the 
gauze  dressing;  and  should  have  sufficient  skill  and  coolness  to  do 
this  instantly  if  the  tube  should  suddenly  become  blocked  and  the 
child  be  suffocating.  She  should  not  be  allowed  to  brush  the  trachea 
with  feather  or  camel's  hair  brush  too  often,  as  irritation  may  occur. 
The  patient  must  not  be  left  alone  for  a  moment  either  day  or  night. 
A  dilator  should  always  be  at  hand,  for  use  in  case  a  tube  became 
blocked  or  displaced,  or  required  changing.  The  air  in  the  room 
must  be  kept  at  a  temperature  of  70  degrees  F.  and  moistened  by 
steam.  The  tent  over  the  bed,  as  often  recommended,  may  be  useful 
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if  the  f)ropcr  tcniiKTalurc  or  moisture  cannot  otherwise  be  secured, 
or  the  room  is  draughty.  But  the  air  under  a  small  tent  soon  becomes 
badly  rebrcathcd. 

The  child  must  be  supported  with  stimulants  and  food,  whisky 
and  brandy  or  pepionoids.  wine,  whey,  egg  water,  gruels.  If  these 
cannot  be  readily  swallowed,  as  may  happen  from  diphtheritic 
paralysis  or  from  fear  of  pain  in  the  wound,  he  must  be  fetl  by  gav- 
age  or  by  the  rectum.  (See  Section  on  Ciavage.)  Great  care  should 
be  exercised  to  avoid  vomiting.  \'omiting  is  a  very  distressing  and 
dangerous  symptom  in  patients  wearing  either  tracheotomy  or  in- 
tubation tub<.\s. 

Among  the  drugs,  quinia  and  str>'chnia  are  the  best  at  this 
stage.  Mercury  by  mouth  inunction  or  sublimation  may  be  useil  if 
necessary.  If  antitoxin  has  been  used.  mercur>-  is  not  administered 
so  heroically  as  without  tlie  serum. 

Infra-isiiimian  Trai  iikotomy  (the  "  Inferior  Oper.\tion," 
OR  iNFRAM.i.ANm'LAR  T^RAfiiKoTOM v). — Ketweeu  the  isthmus  of  the 
thyroid  and  the  top  of  the  sternum  the  vertical  muscles  arc  more 
widely  separated  than  alK>ve.  and  it  would  appear  easier  to  reach 
the  trachea  in  this  situation.  15ut  it  is  more  deeply  embeilded  here 
than  near  the  larynx,  and.  Inrsides  the  skin  and  the  fa>cial  layers 
and  a  gooil  deal  of  adi|x»se  tissue,  which  give  the  o|>erator  no  anxiety, 
there  is  a  network  of  veins  that  is  difficult  to  pass  without  trouble- 
some hemorrhage,  especially  when  they  are  swollen  with  blood 
in  a  patient  struggling  for  breath  with  laryngeal  stenosis.  In 
children  an  eidarged  thymus  glan<l  may  be  crowde<i  up  to  the  l<iwer 
margin  of  the  thyroid.  Moreover,  there  is  more  likely  to  be  abscess 
from  the  wound  extending  into  the  mediastinum,  or  emphysema  of 
the  connective  tisNiics.  in  the  lower  ofHrration.  Therefore,  this 
operation  is  not  usually  chosen  in  diphtheria  or  cellulitis,  but  it 
may  l>e  prefi-rred  as  a  step  preliminar>'  to  extensive  operation  upon 
larynx  i»r  throat,  or  in  case  of  foreign  Innly  lodgnl  in  a  bronchus. 
The  prei>aration.  the  instruments  and  position  of  the  patient  are  the 
same  as  descril)ei|  for  the  other  varieties  of  external  aeroporotomy. 
The  incision  is  precisely  in  the  middle  line,  an  inch  and  a  half  or 
two  inches  I  fi»ur  or  five  cm.)  in  length,  ending  below  at  the  epi- 
stenial  notch.  After  the  skin  and  adif^ose  are  severeil  and  retracted 
the  blunt  di-«^ector  is  employed,  and  when  connective  tissue  must 
be  cut  it  is  lifted  with  tissue  forceps.  Wins  are  held  asitle  with 
dissecti)r  or  t)hmt  retractors.  The  arteria  thyroideaima.  extending 
upward  along  the  front  of  the  trachea,  from  the  innominate  artery 
to  the  thyroid  gland,  and  the  large  inferior  thyroid  vein  coming 
down,  may  be  enc«umtered.  and  shouUI  l)e  avoided  or  secured 
before  divi-it»n.  W  hen  the  trachea  is  exfiosetl.  a  llat  retractor  holds 
the  isthmus  of  the  thyroid  toward  the  chin,  while  a  knife  pricked 
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through  the  trachea  below  cu 
the  trachea  cleared,  foreign 
at  coughing,  or  by  suspendir 
forceps,  or  a  soft  wire  hook 
omy  tube  introduced,  accordi 
Permanent  Removal  o 
considerable  management.  A 
sided  and  the  child  is  in  fit 
should  be  practiced  at  breath 
withdrawing  the  inner  tube  a 
opening  or  blocking  it  with 
too  long  delayed — not  more  t 
so  unaccustomed  to  the  rush 
it,  closing  spasmodically  and 
has  learned  to  breathe  quie 
should  be  removed  for  a  time 
the  trachea  and  reintroduce  1 
well  the  tube  may  be  left  oi 
someone  should  be  at  hand  ' 
ally,  either  gradually  or  su( 
unexpectedly.   Dyspnea  is  m 
child  becomes  frightened  oi 
may  be  weeks  or  months  bei 
aside.   Intubation  may  have  t 
ing  with  the  tracheotomy  tubi 
that  any  difficulty  of  breathii 
spasmodic,  or  due  to  fright, 
laryngeal  muscles.    There  rrn 
granulations,  or  by  adhesion 
some  interesting  experiences 

THYMIC   ASTHMA;  T 
THl 

Thymic  asthma  (37)  has  b 
atism.  At  present  there  is  no 
of  the  condition  in  which  dy 
place  and  nothing  pathologica 
at  autopsy.  Jackson  has  dem 
one  case  in  the  living  patiei 
thymic  asthma,  proving  what 
and  Paltauf  have  denied,  that 
the  trachea  sufficiently  to  obli 
suggests  calling  tracheo-stenos 
understanding  and  treatment  ( 
lead  more  frequently  to  opera 
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omics  for  this  aflfcction  have  been  rcporte<l  and  the  results  fully 
justify  the  operation.  Jackson  g^ves  excellent  points  on  the  sub- 
ject^ 

A  radiograph  aids  in  the  diagnosis.  The  dyspnea  is  expiratory, 
the  intratlioracic  pressure  being  then  at  its  greatest,  and  is  worse  in 
the  erect  ])osition.  A  positive  diagnosis  of  tracheo-stenosis  can  be 
made  with  the  tracheoscope,  but  upper  tracheoscopy  is  probably  not 
safe  in  these  cases. 

Tracheotomy  as  high  as  possible  should  be  done,  under  in- 
filtration anesthesia,  the  stenosis  demonstrated  with  the  broncho- 
scope, and  then  a  tracheal  canula,  long  enough  to  reach  below 
the  obstruction,  should  be  inserted.  The  long  tracheal  canula  is  of 
great  imfK>rtance.  not  only  relieving  the  dyspnea  for  the  time  being, 
but  preventing  undue  pressure  on  the  trachea  and  consequent 
asphyxia  (hiring  the  removal  of  the  thymus  which  is  to  follow. 

The  thymectomy  may  now  be  postponed  for  some  hours,  days, 
or  weeks,  if  necessary,  for  the  child  to  recover  condition.  In  thy- 
mectomy a  transverse  incision  is  made  at  or  just  below  the  upper 
border  of  tlic  sternum,  the  flap  retracted  upward  and  the  sternal 
attachments  of  both  stemo-hyoids  divided.  The  dissection  is  carried 
down  to  the  thymus  gland  which  will  probably  bulge  into  the  wound. 
The  little  finger  is  passed  down  into  the  wound,  breaking  up  the 
attachments  of  the  thymus,  taking  care  not  to  wound  the  pleune  or 
the  pericardium.  The  gland  is  gradually  loosened  and  drawn  out, 
any  strong  attachments  being  ligated  and  cut,  and  nearly  the 
entire  glaml  may  he  divided  and  removed  after  ligation.  The  finger 
should  not  !>e  kept  long  in  the  mediastinum,  for.  although  the  long 
canula  preser\'es  the  patient  from  asphyxia,  there  is  serious  cardiac 
inhibition,  fK*rhaps  from  compression  of  nerve  trunks.  All  the 
ligatures  may  Ik*  attached  to  the  upper  border  of  the  sternum,  and 
the  pretracheal  fascia  may  be  anchored  by  a  stitch  to  the  periosteum 
of  the  manut)rium.  The  severed  tendons  of  the  stemo-mastoid 
should  Ik*  reunited  hy  sutures  and  the  wound  drained  and  sutured. 
Moist  bichloride  gauze  and  frequent  changes  are  advisable,  for  it 
is  extremely  awkward  to  have  an  infecteil  wound  in  the  medias- 
tinum. /Mmost  complete  thj^nectomy  seems  to  have  no  effect 
whatever,  neither  on  blood  nor  on  nutrition. 


ijour.  Am.  Med.  Asso,  May  ^5.  1907. 


CHAPTER  XIX 


THE  THORAX 

Its  Anatomy  in  Infancy  and  Childhood — Deformities  of  the 
Thorax — Tumors^  Caries  and  Abscesses  of  Thorax — 
Empyema. 

ITS  ANATOMY  IN  INFANCY  AND  CHILDHOOD 

The  thorax  of  the  infant  differs  in  comparative  size  and  in  shape 
from  that  of  the  adult.  At  birth  the  thorax  is  smaller  than  the 
head,  and  although  with  the  establishment  of  respiration  and  ex- 
pansion of  the  chest,  marked  changes  begin  at  once  to  take  place,  it 
is  not  until  between  the  second  and  third  year  that  the  size  of  the 
thorax  exceeds  that  of  the  head.  And  still  its  changes  of  shape  and 
proportion  are  not  complete,  but  progress  steadily  through  childhood 
and  youth,  unless  checked  or  distorted  by  various  causes  to  be  men- 
tioned presently. 

The  relation  of  the  thorax  to  the  spinal  column  in  the  infant  is 
noteworthy.  Its  uppermost  limit,  the  top  of  the  manubrium  stemi, 
is  usually  at  the  middle  of  the  body  of  the  first  dorsal  vertebra 
(Ballantyne),  while  in  the  adult  it  is  at  the  lower  border  of  the  sec- 
ond dorsal  vertebra.  This  change  is  brought  about  evidently  by  the 
formation  of  the  normal  curves  of  the  spinal  column.  With  growth 
and  development  the  lateral  diameter  of  the  thorax  increases  more 
rapidly  than  the  antero-posterior.  A  cross  section  through  the  in- 
fantas thorax  presents  a  more  circular  form  than  that  of  the  adult. 
Its  antero-posterior  and  lateral  diameters  have  the  proportions  of 
I  to  2.  In  the  period  of  childhood  the  proportions  are  i  to  2^.  In 
the  adult  i  to  3  or  3^.  In  the  young  child  the  lower  part  of  the 
thorax  is  wider,  especially  in  front,  making  room  for  the  large  liver 
and  the  stomach.  In  the  infant  and  young  child  the  ribs  themselves 
are  flatter  and  less  curved,  and  although  ossified  are  comparatively 
soft  and  yielding,  being  especially  compressible  at  the  costochondral 
junctions.  So  yielding  are  the  chest  walls  that  serious  or  even  fatal 
injury  can  be  done  to  their  visceral  contents  without  fracture  or  dis- 
location taking  place,  or  even  contusion  being  visible  externally. 
(See  Sections  on  Fractures  and  Dislocations.) 

DEFORMITIES  OF  THE  THORAX 

Deformity  of  the  thorax  may  be  congenital,  due  to  develop- 
mental error.  For  instance,  in  rare  cases  failure  of  the  visceral 
plates  to  close  may  leave  a  vent  in  the  region  of  the  sternum.  This, 
if  not  too  large,  it  may  be  possible  to  close  by  plastic  operation.  Or 
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deformity  may  have  iu  origin  tn  intra-thoractc  disease  of  the  fetti*. 
Or  it  ntay  conie  later  as  a  result  of  atclectiiiiis  pulniontmi,  of  rickeK 
spinal  cttrvattire»  pkurisyt  pcricarilili<(,  paraly?»b^  or  chn)fttc  ob- 
strucfkifi  of  the  atr  pa^<age,  such  as  post*tiajial  adenoidi  and  enkrged 
tonviU.  Several  inslancc^  of  %wh  dcformtties  will  be  found  ithi^ 
tratcfl  under  ihcir  respective  headings,  and  ako  in  Fip,  178  and  179* 
Uqc  of  the  must  ccimmon  alterations  tn  the  shape  of  the  cheU  due  to 


Pia  178.   DtraM cTY  or  nnax  rmu  aAeaim 


rickets  U  that  commonly  kno^n  ai  ptpeon  breast^"*  The  softened 
ribs  and  cartilages  are  tmable  to  withsiand  atmoipheric  pmfore,  and 
become  flattoicd  or  depressed,  Vfhilt  the  stenmm.  somewhat  stiffer. 
stands  out  profnincnily.  Quite  frequently  there  is  more  than  one 
agency  in  the  proiJuctkin  of  the  deformity;  for  tmtante^  if  there 
cxhl%,  in  adilttion  to  rickeU,  also  an  ol^truction  to  the  inflow  of  air. 

atly  exaggerated ;  and  if  oaatficatioi]  takes  placs 
position  it  becaincs  pefmanent  Another  even 
more  axnmua  t>iie  of  deformity  presents  the  ftaring  forwan]  of  the 
lower  portion  of  the  thorax  due  to  gaseous  •  ^  n  of  the  stom- 
ach and  tntcstinci.  This  may  ronatn  pern-  even  after  the 
cause  no  kii^er  cststa.  The  ^  funnel  cf  another  form. 
(Ftg.  18a)  Gnait  care  shoitU  he  takm  these  clefurmi* 
ties  by  removal  of  otatrtioioos  to  free  hreaihsng,  and  attention  to 
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the  digestive  organs, 
once  the  tieformiues  o 
are  well-nigh  unchan 
is  of  any  use  in  overco 
be  removed  and  ^yste 
should  be  practiced  m 


i 

Fig.  179. 

THORAX.    Smh  are  u4 
duced  by  adenoids  and 
sils.   Fetal  pleurisy 
deformities.  ; 

gioma  or  lymphoma;  1 
tumor  of  mixed  histj 
Tumor  of  lung  or  n^ 
usually  so  obscure  and 
nosis  can  be  made  ope 
less*  But  if  diagnosis 
any  portion  of  chest  V 
involved,  it  should  be  f 
rounding  tissues.  If  i 
be  no  recurrence,  , 
Caries  of  the  m 
culosis,  syphilis,  or  foil 
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diftCUM^  in  the  chapter  on  thr  spitit  ;  and  tubefcnlo^  nf  the  rib* 
ftnd  ^t^  >ncs  and  joints. 

L  primarily  or  frtim  empyema  in  the  at* 

tempt  at  ^  ^ft  ii>  rjK^pc  fnmi  the  die»t.   Caries  or  oecroiif 

may  resyli  :        he  pressure  of  a  dminage  lube  after  thoracotomy. 

Syithtlttic  diHeaike  »lKiuld  be  treated  with  bdide  of  potwiiimt 
andpc  rcur>»  With 

carter  :  mik  the  tiead 

€T  diseased  bone  should  be 
rennived  and  the  cavity 
packed  with  icKJofomi 
gauze  tmtil  filled  with 
Kar  titiue. 

I>frECTiVE  Infirm 3ki A* 
TtoN  may  lead  to  purulmt 
cotlections  in  the  pleural 
cavity,  the  mcilia-Hiinuni  or 
Ibe  pericanlturn*  or  the 
absce«*s  in  the  lunif,  or  in 
the  chest  wall,  which  iiia>" 
need  surgical  attention. 


EMPYEMA 

Efttpyema  in  one  of  the 
Mmnoner  <ur^cal  di«- 
iases  of  infancy,  nml  par- 
ticuLirfy  i>f 

It  differs  1  :  f  .  MUj^ 
aubjeet  frum  tlie  same  di**- 
ease  in  thr  ad  till  11  ^ 
points,  namely,  iv  r 
frequency*  it-  Ire- 
quency  in  nxi^  iH  a  with 
the  whole  nimiber  of  eases 
of    ^  '         ,  the  gr 

pJ  .gj,  bl!U  . 

It  damage  to  Itmg  lU«i>e«  thr  gnratrr 

11  ^       i!  produces  in  certain  ca^^es^ 


Fib. 


ui 


ititm,  iu  hrhaviftr  after  aaptratkm,  and 


In  the  fetus< 
fcjttrth  year,  \% 
fim  but  morv 


IJability  to  the  disease 

^       *  U  at  it-        ^  ' 
after  V 


thong  I 


occur 
the 
at 
.ira- 
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tively  frequent  until  after  ten.  It  may  be  classified  as  primary  and 
secondary.  It  is  probable  that  with  closer  study  of  cases  the  pri- 
mary list  will  lessen,  being  limited  almost  entirely  to  traumatism  and 
possibly  infection  of  a  pleuritic  effusion,  and  the  secondary  list  will 
increase. 

Malnutrition  and  exposure  to  cold  or  wet  and  lowered  vitality 
from  unsanitary  living  are  predisposing  causes;  and  any  of  the 
infections  and  eruptive  fevers  render  the  patient  more  liable  to  em- 
pyema, even  if  they  do  not  furnish  the  infecting  organism  found  in 
the  pus.  It  is  apt  to  complicate  or  to  follow  scarlet  fever  or  measles, 
sometimes  influenza,  tuberculosis,  t3rphoid  or  typhus  fevers,  pertussis 
or  quinsy.  It  may  accompany  retropharyngeal  or  mediastinal,  peri- 
nephric, hepatic  or  post-cecal  abscess,  or  appendicitis,  or  osteomye- 
litis, or  a  purulent  lesion  or  septic  absorption  from  any  part  of  the 
body.  It  is  frequently  secondary  to  an  adjacent  pneumonia,  but 
may  be  also  to  bronchitis  and  even  to  nephritis  or  enteritis.  It  may 
also  occur  in  connection  with  neoplasms  or  actinomycosis  of  pleura 
or  lung. 

An  empyema,  like  a  serous  pleuritic  effusion,  may  be  unilat- 
eral or  bilateral,  and  it  may  be  free  in  the  pleural  sac,  or  confined  by 
adhesions  to  the  diaphragmatic  surface,  to  an  interlobar  fissure  or 
any  large  or  small  area  of  the  pleural  cavity.  It  may  be  a  multilocu- 
lar  abscess  from  subdivision  of  the  pleural  space  formed  by  fibri- 
nous adhesions. 

Morbid  Anatomy. — The  pleura  may  or  may  not  have  undergone 
great  alterations  aside  from  loss  of  its  surface  luster.  Usually  it 
presents  considerable,  and  sometimes  immense,  inflammatory  thick- 
ening. This  may  extend  over  both  visceral  and  parietal  reflections 
of  the  membrane,  although  one  (more  often  the  visceral)  may  be 
more  affected  than  the  other.  Its  surface  is  coated  with  a  fibrinous 
exudate,  which  in  its  coagulation  has  entangled  pus  cells,  leucoc)rtes, 
and  sometimes  bacteria.  In  cases  accompanying  pneumonia  the 
interlobular  connective  tissue  adjacent  is  also  thickened.  If  the 
pleura  be  tuberculous  its  thickening  is  more  marked  at  the  site  of 
the  tubercular  deposits.  In  either  simple  or  tubercular  forms,  or- 
ganization of  the  plastic  lymph  or  fibrin  exudate  may  lead  to  adhe- 
sions of  adjacent  membranes,  thus  obliterating  part  of  the  pleural 
cavity  or  producing  sacculation. 

The  fluid  first  effused  may  be  serous  in  character  and  contain 
only  leucocytes  and  endothelial  cells,  or  it  may  be  also  bloody.  Of 
course,  pleurisies  showing  nothing  purulent  are  not  at  the  time  em- 
pyemas, but  if  there  are  present  bacteria  capable  of  producing  pus, 
the  fluid  soon  changes  its  character,  becoming  in  a  few  hours  or  days 
pus  instead  of  serum.  Or  the  fluid  may  be  pus  from  its  first  appear- 
ance and  either  creamy  or  watery  in  consistency,  may  be  ydlow* 
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dear  or  turbid,  blocnty  or  quite  opaque.  It  tiuy  contatfi  Abrimtii 
flakes,  strings,  bands  or  raff-Ilkc  pieces, 

Tlie  tnicroscopc  may  rci'ca!  in  tbc  pus  the  diplococcus  bnceo- 
talus  (Frinkd's  pncumococcus)  or  the  sireptococa»  pyi3geiiei»  or 


Tm.  at.   VianV  n   I^nqiBilli      Fio.  iSx-    Saw  caa«  ai  iSl 
Urgt  mtnil  m  lefi         Tiie  dklcmkio  of  left  liati  of 

felcwJ  m   o(         thormx   and  MHMkm   i*f  thm 

kit  aide  of  Uiom,  €^df  DO-        *MC»  art  m^Bif  iccn.    At»o  ttur 
Abioliita  llatMa  on        ftitlfeim  mhorc  %h€  cUvidc.  Ttw 

Madwtwi  paldi  in  ilic  rigln  mum* 
mm  rifion  Mka^m  ilit  ilatitiiii 
of  tV  dTifiUc«d  iMfL  OncfBtad 

I  ty   f  cHbOv  (fed  arldb 

kmc  eJLp^ificd,  licaft  In  iionnal 
MMttion,  and  no  dcfomvitr.  tficr 
im  draionir  bjr  rcmctioo  of 
sotftll  portkm  of  one  rik 

the  itrepiococau  loofus*  or  Eberth't  i vpboiil  1incttfiii«  or  tbc  hadlhti 
coS  connnimla,  or  the  stapbykiccicctia  pyogenes  auremt  or  tbc  tttber^ 
de  bacfltos ;  or  two  or  more  iraricties  may  be  prescm  m  the  mame 
apecunea.  Or  the  pus  may  be  found  free  frmt  cq(mni»m«.  wh 
a  prtibable  indkatioci  that  tbc  pleurisy  ti  caoicd  by  ibe  tubcicic 
baciilua. 


ptfCttMiOQ  oirer  cslife  Itfl  bilf, 
ant  w^m  tliove  tlMr  ciavMe^ 
OlnafTe  the  toiuplitt  obfiivrB* 

tion  of  the  kttrrcosiil  !i|»*eci! 
alio  the  emiciatiotu  Krvenbe- 
km  the  oatett  wmt  able  lo 
wtmi  «od  to  walk  about 
tbc  room,  MKk  it  tlie  lolcnfice 
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The  amount  of  pus  may  vary  from  a  few  drachms  to  two  or 
two  and  a  half  pints.  If  the  quantity  of  pus  is  great  the  lung  is 
compressed,  and  this  compression,  together  with  the  hyperplastic 
condition  of  the  interlobular  connective  tissue,  may  cause  it  to  be- 
come solidified  or  carnified  into  a  state  of  permanent  atelectasis. 


Fig.  183.  Empyema  left  side  with  Fia  184.  Sarn^^  as  Fig.  i8j.  Re- 
DISPLACEMENT  OF  HEART.  Measure-  covcrcd  without  defonr.ity  after 
ment  failed  to  diatect  difference  be-  excision  of  rib.  Fever  disap- 
tween  the  two  sides,  but  the  pears  ori  draining  the  abscess, 
obliteration  of  the  intercostal  only  recurring  from  blocking 
spaceji  is  readily  seen.  The  ema-  the  flow  or  com  plica  t  ion ap- 
ciation  in  empyema  resembles  that  petite,  digestion  and  assimilation 
of  phthisis.  Case  referred  by  Dr.  Improve,  Note  the  gain  in 
F,  W,  Hickin.  weight  taking  place  in  a  few 

weeks. 

Ill  tlie  ordinary  acote  cases  in  which  compression  of  lung  has  not 
been  too  great  nor  continued  too  long  before  it  was  relieved,  and 
the  lung  retains  a  degree  of  resiliency  and  inflatability,  the  inflam- 
matory exudative  thickening",  both  of  the  pleura  and  interlobular 
connective  tissue,  may  undergo  resolution  and  absorption  and  disap- 
pear  or  be  organized  into  new  connective  tissue,  leaving  the  ti?*sues 
normal  or  nearly  so.  Or  a  degree  of  permanent  thickening  of  the 
pleura  and  of  the  deeper  connective  tissues  may  remain.  In  these 
cases  of  lessened  bulk  of  lung,  with  adhesions  of  the  pleural  layers, 
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feted  iMr  of  ih^  thorax  becomes  rrfr^rtr  t  m  '  .1  rf»rrr<^pfmfl* 
irattifc  of  the  spine  lakc^  place, 
fl0$m* — The  !i>Tiiinoim  arc  t  it[j  ci- 

Thc  condition  may  come  it  iv  #een 

who  weft*  f^uin^  about  not  ?>i  jaretitH  to 

sly  ailing,  but  langttirl.  short  «  l  .crtiiifi,  fail^ 

ppctne,  weight  anil 
,  and  who,  on  be- 
ht  for  examina- 
au]  no  historv 
itliiess,    but    vvi  : 

a  t>inl  or  more 
in  a  pletiral  ca%  n  v 
may  be  a  luickm: 
slight  trregiilar 

Ctvrs    begin    ir*  rt 
a  plcuro-pneu- 
lettme^  with 
convtiUiofU,  foJ' 
r  fever.  101  to  105* 
pij  pulM*,  .^hallow 


in  the  ch€!Lt  whtcli 
ipi  rrfermJ  to  the 
^num  or  back,  fiatn 
m  cn«uhing.  cnit^'h 
h  half  !iupprcs-c  l. 
mcian*  expand- 
iiftjii  ami  incrca^' 
The  paticti* 
bendi  toward 
upon  the  af-  I' 
lUc*  A  friction  nib 
nL 

of  coQsid* 
Tk  Is  now  pourrti 
d  e^pedmUv  if  it  t 
ith  a  dcr^  of  ra-        ^  d  by  Dt  F  W 

be  attttnrle  rhanf»c§, 

paiicnl  turns  and  prefers  to  lie  upon  the  back  or  to  be  propficd 
and  avoidf  bendint:  towanl  that  side  or  pm^g  ypOQ  it 
tiilerance  U  cstaliTM    *  '  *     '    -       *  '  ^  f 

MM  exenion  ti  avoiii' 

the  flisid-wctghtcd  niik.    Witii  cnoMMLu  ui  ^lailcr 


ilected 
hlrter* 
1  lafic 
*nuoe<f 
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amount  or  coming  more  gra 
take  place.  The  physical  sij 
text-books  of  medical  pediati 

In  the  presence  of  an  ef 
affected  side,  and  if  there  i 
that  side  distended.  The  ini 
apex  beat  displaced.  But  I 
symptom  of  changed  attitud 
difference  in  the  two  sides  < 
ment,  and  that  there  may  < 
spaces  not  obliterated  on  the 

Fluid  in  the  chest  being 
or  pus  ?  and  shall  it  be  dealt 
icines  alone? 

If  the  fluid  has  remains 
onset  of  the  illness  it  is  more 
a  preceding  attack  of  scarlet 
other  eruptive  or  infectious  di 
Chills  or  chilliness,  interm 
clubbed  finger  ends  and  pro 
tion.  The  emaciation  in  emp 
cocytosis  indicates  a  suppurat 
betrays  the  presence  of  pus  v 
discharge  it  by  perforation. 

A  neglected  empyema  rrn 
have  its  fluid  portions  absorbe 
cretaceous  mass.  However,  t 
desirable  event  is  by  no  mean: 
The  pleural  pus  collection  ma; 
the  fourth  or  fifth  intercosta 
break  into  a  bronchus  and  b 
may  burrow  into  the  lung  and 
ing  thence  into  a  bronchus.  . 
and  cause  peritonitis,  or  on  tl 
may  track  downward  and  apj 

Treatment. — The  medical 
in  excellent  text-books  on  me< 
himself  choose  to  aspirate  fc 
the  effusion  serous  or  purulent 
in  the  purulent  cases,  or  casej 
familiar  with  the  disease  an( 
may  be  allowed  to  remark  in 
freely  resort  to  the  use  of  the 
are  very  large  in  quantity,  wil 
done,  while  the  lung  is  comp 
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produce  a  rcabsorption  of  the  fluid,  their  results  would  be  far  belter. 
Probably  three  weeks  is  quite  long  enough  to  wail  before  resorting 
to  mechanical  means  for  the  removal  of  fluid  from  the  pleural  cav- 
ity, and  it  would  often  be  better  to  aspirate  sooner.  The  effusion 
may  be  purulent  from  the  first  and  require  prompt  removal ;  or  even 
if  it  is  only  serous  its  presence  not  only  embarrasses  the  respiration 
but  damages  the  lung,  more,  the  longer  its  compressing  effect  exists, 
while  its  removal  by  aspiration  is  a  very  simple  process.  (38) 

Parackntesis  Thoracis. — To  Bowditch  of  Ik>ston  we  are  in- 
debted for  the  use  of  suction  to  remove  fluid  from  a  cavity.  Para- 
centesis thoracis  for  diagnostic  purposes  may  be  <lone  with  a  hypo- 
dermic syringe  fitted  with  a  long  needle,  if  no  better  instnmient  is 
available.  Hut  failing  to  draw  fluid  with  such  an  instrument  would 
not  prove  its  absence,  for  very  frequently  the  fluid  wouUI  not  run 
through  so  fine  a  needle.  An  exploring  needle  at  least  a  millimetre 
in  calilK*r  fitted  with  a  syringe  holding  an  ounce  or  two  is  better 
suited  for  the  work.  But  one  prefers  for  either  diagnostic  or  thera- 
peutic use  a  trocar  and  canula  as  less  likely  to  injure  expanding 
lung  and  less  apt  to  be  obstructed  by  flakes  of  pus  or  fibrinous 
masses.  To  the  canula  should  be  attached  the  Dieulafoy  or  similar 
apparatus.  Then  one  is  prepared  not  only  to  find  but  to  remove 
the  fluid.  If  an  aspirating  syringe  is  use<l  a  few  inches  of  rubber 
tubing  should  intervene  between  needle  and  syringe. 

The  instruments  should  be  rendere<l  aseptic  by  boiling.  The 
patient  should  be  held  by  nurse  or  parent  so  securely  that  he  cannot 
interfere  with  the  surgeon  and  that  no  sudden  twist  may  snap  the 
needle  as  it  is  intro<luced. 

The  needle  or  trocar  may  be  intrcNluced  into  almost  any  part 
of  the  chest,  avoiding,  of  course,  the  heart  and  great  vessels  near  it 
and  near  the  nxits  of  the  lungs,  the  liver,  and  the  vessels  and  nenxs 
near  the  spinal  column.  The  site  of  puncture  should  be  where  per- 
cussion reveals  the  greatest  flatness.  If  the  whole  side  is  tlat,  the 
sixth  space  i>n  the  right  and  sixth  or  seventh  on  the  left  in  mid- 
axillary  or  i)ONierior  axillary  line  are  fav4)rite  sites  for  puncture. 
The  skin  shi>uld  be  carefully  washed  with  s<ap  and  warm  water 
an<l  a  piece  of  k^^w^^^*  ^hen  with  ether  or  alcohol,  followed  by  bichlo- 
ri<Ie  solution  ( 1 :2O0o)  and  sterile  water.  No  anesthetic  is  necessar>*. 
but  ethyl-chkiride  spray  or  a  piece  of  ice  may  be  used.  Avoiding  the 
ribs,  the  needle  is  thrust  in  a  distance  of  l|  to  3  centimetres  1  }  to 
I J  inches)  unless  fluid  is  encountered  s^xjner.  As  MMm  as  the 
needle  ha^  been  introduced  it  is  held  loosely  in  the  hand,  which  stead- 
ies itself  against  the  thorax  and  follows  any  movement  of  the  pa- 
tient. If  fluid  is  not  encounteretl,  the  needle  should  not  be  pointed 
in  this  or  that  direction  in  search  of  it.  Such  maneuvers  may  wound 
the  lung  or  break  the  needle.   If  the  fluid  does  not  flow  or  flows  a 
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little  and  soon  stops,  it  may  be  bee 
may  be  clogged  with  a  flake  of  pu 
have  been  used,  the  trocar  or  a  b 
passed  through  the  canula,  may  i 
needle  or  canula  may  impinge  or 
phragm,  which  stops  the  flow,  and 
The  emptying  of  the  distended  pi 
tion  and  excite  troublesome  coug 
stopping  the  flow  for  a  half  minute 
tailed  bandage  passed  round  the  ( 
sistent  coughing  is  an  indication  1 
is  not  advisable  in  all  cases  to  dra 
large  eflfusion.  Suction  having  s 
with  one  quick  movement.  The  sk 
form  collodion,  or  a  bit  of  iodofom 
of  adhesive  plaster.  A  specimen 
to  bacteriological  examination. 

Cases  are  on  record  in  which 
pings,  particularly  if  the  pus  co 
cured  empyema,  but  such  a  result 
not  alter  the  rule  that  if  the  collect 
lost  in  securing  free  drainage. 

Drainage. — Methods  of  drair 
nulae  thrust  through  the  chest  wall 
position  are  hard  to  manage  and  u 
effecting  free  drainage  does  not  n 
must  be  made  at  the  same  sitting  w 
be  advisable  to  wait  some  hours  ( 
there  has  been  much  tension  withi 
removed  a  large  amount  of  fluid, 
lung  may  take  place  gradually.  ] 
long  delayed. 

Thoracotomy. — ^Thoracotomy 
is  a  choice  between  a  simple  incisioi 
excision  of  a  portion  of  a  rib.  The 
of  being  a  slighter  operation  and  n 
producing  less  shock,  and  not  alw 
It  has  the  disadvantage  of  not  mal 
for  easy  exploration  of  the  abscesj 
ribs  impinge  upon  the  drainage  tut 
age;  that  the  pressure  of  the  tube! 
and  that  it  is  often  difficult  to  prev< 
before  the  abscess  cavity  has  been 
compressed  lung  and  also  of  the  s 
chest  wall  and  rising  of  the  diaphr 
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of  a  portion  of  rib  ha-i  the  advantage  that  tt  pro^luccj^ 
opentty  into  which  an  exfilurm^  ftngct  may.  if  ncce»sar>'.  be  in* 
tTixluced,  III  which  the  tlrainace  tube  rest*  easily,  and  remain*  ^lu- 
lotu  anf!  h  nni  a|»t  in  protluce  rib  necnMis;  aa  opcxii  ugli 
which  Ahrtiiuiii  ma&sei^  may 
be  easily  removal;  an  open- 
ii^  which  remains  open 
lof^er,  although  it  hasi  a  con* 
tiant  tendency  to  cIom:  pre* 
fiwturely.  It  has  tlic  disafl* 
vantage  ttf  usually  requinn;/ 
f^meral  ane^tliesia  during  its 
perfomiancc  of  bein^  more 
severe  than  simple  incision— 
too  Jtevere  for  very  young  or 
greatly  enfeebled  t^ttenis; 
and  that  ti  produces  greater 
icar,  thcittgh  it  doe^i  ni»i,  a^ 
has  been  states!  by  some,  | 
dtice  chr*.t  deformity  nnl 
a  Cfnuiderablf  p^irtion  of  a 
rib  or  of  !>everal  ribs  be  cx- 
cUed  (Fig.  iWk) 

Ai  a  general  rule  simple 
tnciiion  t^  unuaUy  chi>»cn  fur 
pfttientt  uniler  eighteen 
moothji  of  !  fur  those 

vety  greai  « likd  at  in 

nrhoiit  a  heart  hn^ton  or  other 
ccifT  1  ^  •  M  T .  nfi  f cirbids  general 
iTi  It  ii  only  under 

reaUily  be  ilone  with  ethvl- 
chltiHije  spray,  or  CfHraine, 
the  ftimier  being  preferahle. 
though  general  ane^ithesisa  is 
aofnctimev  u»ed.  Excijdoo  i* 
imally  done  umlcr  genera! 
■Tie«te1itia«  It  only  uncler 
i<mal  conditions  that  it 
^  ^  ffone  w  ith  local  anesthesia,  although  iliU  wbrn  ttcvc^^rv 
hi  le. 

Ihe  upemiton  of  thoracotomy  fvr  med  as 

lol]ow>:   Tlte  side  of  the  chest  to  t>e  <.  ^      .  ^  .  ah  soap 

ud  warm  water,  folhiwrd  by  alcohol  ar  ether,  bicliloride  tottitioii 
(I  lo  Jooo),  aiid  finally  ita4e  wat^. 


Pbocom|»h  ^ 
no  dcfomtt^ 
citrs  aittr 


eifftfT 
tubcrcW 


baciUi 
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ft  oe* 
It  rr- 
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It  is  generally  advised  1 
into  the  chest,  even  though  ; 
previously.  But  if  the  aspii 
or  a  day  previously  to  the  ( 
using  the  needle  again  unle 
in  the  chest  is  producing  a 
by  the  respiration  rate  and 
tage  in  its  gradual  removal 
is  immediately  followed  by  j 
be  less  coughing  and  embar 
than  if  the  tension  is  suddei 
through  a  larger  opening.  ] 
sterilized,  and  also  a  pad  of 
ready  at  hand  before  the  kni: 

If  a  simple  incision  has 
intercostal  space,  is  from  an 
quarters  long,  and  carried  t 
cles.    In  cutting  between  tl 
periosteum  of  the  rib  below  1 
and  nerve  which  run  along 
incision.    If  preferred,  after 
a  grooved  director  may  be  t 
pair  of  round-pointed  scissc 
which  the  opening  may  be 
It  is  generally  not  easy  to  int 
ribs  unless  the  incision  is  larg 

If  a  portion  of  one  rib  : 
operation  by  the  same  rule  a 
in  at  point  of  greatest  dullnes 
ral  cavity  one  chooses  the  mi- 
in  front  of  the  latissimus  dor 
on  the  right  and  sixth  or  sev 
lated  collections  one  usually 
of  a  girl  who  had  a  circumsci 
portion  of  the  right  mammai 
in  the  fold  beneath  the  gland, 
an  upward  direction,  drained 
spicuous  scar.   (Case  operate 

The  incision  corresponds 
down  to  and  through  the  peri 
inches  long.  One  or  two  sma 
osteum  is  next  separated  fron: 
venient  for  the  edges  and  goir 
a  distance  of  an  inch  or  an  ii 
A  piece  of  the  rib  of  that  ler 
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being  made  first.  In  using  the  ordinar>'  bone  forceps  it  will  some- 
times occur  that  the  point  beneath  the  rib  will  puncture  the  cavity 
prematurely.  Therefore,  if  a  gouge  forceps  or  bone  shears  be  used 
to  make  the  section,  the  work  is  neater.  The  cut  ends  of  bone  >houId 
be  freed  of  splinters  or  sharp  comers,  and  the  cavity  entered  in  the 
middle  of  the  exposed  posterior  layer  of  periosteum  by  a  gnx)ve<l 
director  or  pointed  heniostat  followed  by  finger.  I  am  ft»nd  of 
making  with  the  entering  finger  a  hasty  exploration  as  to  the  size 
and  shape  of  the  cavity  and  resilience  of  the  lung  adhesions,  etc.. 
but  not  necessarily  to  break  up  adhesi<.)ns.  If  the  child  be  much 
weakeneil  this  exploration  should  not  \yc  made.  If  there  be  foun«1 
large  fibrinous  clots  or  masses  obstructing  the  flow,  and  if  the  chiltls 
condition  warrant  the  manipulation,  they  may  \>c  removed  with  for- 
ceps or  finger.  As  a  general  practice  irrigation  is  not  atlvisetl.  It 
may  cause  shock  and  has  caused  death.  It  is  !)etter  reserved  for  fetid 
cases.  In  the  usual  case  the  tut>e  or  tubes  should  be  immediately 
inserted  into  the  opening,  covered  promptly  with  the  pad  and  bimler, 
the  child  turned  u\x}n  his  l>ack  and  the  binder  pinned  rather  snugly. 

Dressing  will  probably  be  required  in  eight  or  twelve  hours, 
but  after  once  or  twice  rei^ating  at  this  interval  it  may  gi)  twenty- 
four  hour*;.  Sterile  absorlwnt  cotton  between  layer>  of  gauze,  or, 
better  still,  prepared  oakum  or  jute  covered  with  gauze  constitute 
the  dressing  material.  Irrigation  at  the  time  of  the  dressing  is 
not  generally  necessary  tndess  the  pus  is  foul  at  the  time  of  opera- 
ation  or  iK^cotnc  so  later,  which  shoultl  l)e  prevented  by  careful 
dressing.  Irrigation  in  dressing  may  cause  as  much  shiKk  a'i 
operation.  It  sometimes  pnxluces  a  rise  of  tem|>erature  ap|)ar- 
cntly  brought  alM)nt  by  increased  absorption  of  toxines.  .\s  before 
stated,  irrigation  sh(»uld  be  reserve<l  fi)r  fetid  cases,  and  this  provided 
the  opening  is  not  sufficiently  large  that  the  cavity  can  be  {lacketl  dry 
with  iolofonn  and  sterile  gauze.  (40) 

Care  should  l>e  taken  that  the  drainage  tubi's  are  noi  too  long, 
and  esiKcially  that  they  tlo  not  impinge  «>n  the  exiunding  lung.  If 
the  tulie  or  tiilK*s  reach  fairly  within  the  pleural  cavity  it  is  sufficient. 
To  fiml  the  tube  displaced  from  the  incisi(»n  may  indicate  that  it 
has  Inren  thrust  out  by  the  expamling  lung.  Neither  should  the 
outer  end  of  the  tulK  project  far  from  the  skin  surface.  Many  in- 
genious c»»ntrivances  have  been  matle  for  tlrainage  tulx's  in  em- 
pyema; liy  wiring  or  suturing  the  niblKT  tubing  ti>  a  flat  rubber 
sheet  through  which  it  has  been  thrust,  or  to  a  split  piece  of  similar 
tubing,  anil  the  like.  But  that  most  easily  preixired  is  nutlc  by 
pinning  ti»^:ether  with  a  safety-pin  two  or  three  pieces  of  tubing  of 
the  caliber  t)f  a  cedar  {Kucil.  one  piece  iKing  fenestrate<l.  When  in 
place  tlie  pin  lies  across  the  woimd  and  prevents  the  drains  from 
slipi>ing  into  the  cavity.   In  dressing,  a  piece  i»f  folded  gauze  should 
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be  placed  beneath  the  ends  of  the  pin.  A  better  device  is  the  eyelet- 
shaped  drainage  tube  made  of  soft  rubber.  (See  Fig.  187.)  It  is 
known  as  the  Flint  empyema  tube.  The  wider  flange  is  left  outside. 
With  this  tube  there  is  no  chance  of  thrusting  an  end  against  ex- 
panding lung,  and  no  pain  incident  to  replacing  a  tube  which  has 
been  let  slip  out.  The  only  objection  to  it  is  that  on  final  removal 
of  the  tube  there  is  a  certain  amount  of  pain,  and  maybe  some  httle 
bleeding  from  granulations.  The  tubes  are  made  single  or  double 
and  in  various  lengths,  from  half  an  inch  to  two  inches. 

The  opening  will  continue  to  discharge  very  freely  for  days 


Fig.   187.    Flint  empyema  drainage  tubes.    The  wider  flange  is  left 
outside  the  thoracic  wall. 

and  less  freely  for  several  weeks,  lessening  gradually.  A  sudden 
stoppage  of  the  flow  by  a  plugged  drainage  tube  will  be  promptly 
followed  by  a  rise  in  temperature. 

The  expansion  of  lung  that  is  the  great  desideratum  may  take 
place  to  a  degree  as  soon  as  the  chest  is  opened.  But  a  failure  to 
expand  noticeably  at  that  time  or  even  in  a  few  days  subsequently 
should  not  be  regarded  as  discouraging.  Remarkable  expansion  may 
occur  many  days  after  the  pressure  is  released,  and  sometimes  it 
appears  to  come  rather  suddenly  after  long  delay.  Expansion  should 
be  promoted  by  breathing  exercises,  laughing,  crying,  singing,  blow- 
ing soap  bubbles,  or  wind  instruments,  or  the  apparatus  devised  by 
James  with  which  the  child  is  induced,  to  blow  colored  fluid  from 
one  bottle  into  another.  No  class  of  patients  more  imperatively 
requires  good  ventilation,  or,  if  possible,  life  out  of  doors  in  all  but 
positively  inclement  weather.  When  the  cavity  has  shrunk  in  its 
dimensions,  the  discharge  has  become  serous  and  small  in  amount, 
one  of  the  drainage  tubes  may  be  removed ;  and  when  the  discharge 
is  no  greater  than  would  be  caused  by  the  presence  of  the  drainage 
tube,  the  latter  may  be  removed  entirely,  the  sinus  being  filled  with 
antiseptic  gauze  at  each  dressing,  until  this  also  is  crowded  out  by 
the  healing  process. 
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After  several  weeks,  if  the  discharfi^c  has  diminished  to  n  verj* 
small  amount,  and  the  o|)ening  has  Iessene<l  to  a  more  sinus,  and 
such  a  sinus  refuses  to  heal,  and  if  no  cavity  within  the  chest  is  to 
Ikt  foun<l  by  probing:,  it  may  1)C  that  a  portion  of  the  rib  has  necrosed. 
This  may  take  place  either  following  simple  incision  or  excisi*>n  of 
rib.  more  frequently  the  fonner.  In  incision  cases  it  is  the  edfje 
of  a  rib  which  becomes  necrotic ;  in  excision  cases  one  of  the  cut 
ends.  The  sequestrum  should  be 
removed  even  thoufi^h  it  may  re- 
quire, as  it  probably  will,  anes- 
thesia and  a  dissection  in  order 
to  do  so. 

Thoracoplasty. — In  cases 
in  which  a  cavity  remains,  the 
fault  lies  not  in  the  unhealthy 
condition  of  its  lininf^:.  So  that 
irrigation  with  a  solution  of  bi- 
chloride of  mercur\'.  or  carbolic 
acid,  or  Ixiracic  acid,  or  iodine, 
or  {K*rmanganate  of  potash,  or, 
worst  of  all,  hydrogen  peroxid, 
which  have  been  useii  with  the 
i<lca  of  promoting  granulation, 
are  useless  or  harmful.  To  close 
a  cavity  of  any  considerable  size, 
the  lung  and  chest  wall  must 
meet  either  by  expansion  of  the 
foniier  <>r  collapse  of  the  latter, 
together  with  ex|)ansion  of  the 
op|)osite  lung  and  elevation 
of  the  diaphragm.  Operations 
cither  to  remove  the  adhesions 
binding  down  the  lung  or  to  col- 
lapse the  chest  wall  are  not  to 
be  unclertaken  without  due  con- 
sideration, and  yet.  as  the  alternative  is  a  coiuinuetl  suppuration  with 
hectic  fever  and  exhaustion  or  lardaceous  <liseasc.  they  arc  to  be 
urged  and  |KTft>rmed  in  all  suitable  cases.    (Sec  Fig.  188.) 

W  hen  further  exi)ansion  of  lung  is  im|x>ssit)le  by  reason  of  its 
carnitied  condition  or  immovable  adhesions,  it  is  necessary  to  col« 
lapse  the  che»»t  wall  by  excising  portitms  of  several  rib^.  ustully  the 
sixth  and  fifth,  sometimes  also  the  fourth,  anil,  if  necessary,  from 
the  third  to  the  eighth  or  ninth  inclusive,  though  this  extensive  re» 
section  is  seldom  re<|uired  in  chihiren.  Tlie  numU*r  of  the  ribs 
and  the  length  of  the  pieces  to  \k  excisetl  should  \tc  such  as  the 
surgeon  judges  sufficient  to  enable  the  chest  wall  to  be  de|>ressed 


Ki<;.  1A8.  Johnny  P..  aged  it  ytm, 
After  excision  of  nb  fnr  drain* 
a^r  of  rmp>rnia.  The  lungr  fail- 
ing t«)  expand  ikufBcimtli'.  a 
cavity  and  stnu4  pcrMMrd,  re* 
quinnK  mure  extensive  rei^ectiofi. 
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inward  far  enough  to  meet  i 
inches,  or  may  be  from  th< 
ribs  removed.  (See  Fig,  i8j 
should  be  the  greater  part 


Fig.  189.  Same  case  as  it 
at  the  age  of  iS,  seven  yes 
after  resection  of  15  inches 
ribs.  Retraction  of  thora< 
wall  and  spinal  curvatu: 
Gymnastics  rather  than  si: 
porting  apparatus  are  adv/ 
in  such  conditions. 
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of  interest :  An  idea  has  gtw 
the  pleura  costalis  were  divid( 
immediately  collapse,  as  it  is 
But  M,  Bremond  ^  has  show 

^  Memoirs  L*A 
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an  o|>cninp:  is  made  into  the  cavity  of  the  thorax,  but  e\'en  when 
some  of  the  ribs  are  removed  the  lun^s  will  occupy  their  natural 
situation,  and  are  even  thrust  up  into  the  openin^^  durinfi:  expiration. 
Mr.  Norris  *  has  also  lately  shown,  by  experiments  undertaken  for 
this  puqK)se,  as  well  as  by  obser\'ations  upon  the  effects  of  acci- 
dents, tliat  freciuently  the  lungs  do  not  collapse  when  the  cavity  of 
the  chest  is  exposed  in  the  livinf^^  animal.  And  I  have  also  had  oc- 
casion  to  observe,  on  dividinji^  the  pleura  costalis  in  a  case  of  sup- 
po>e<l  hydrothorax  (in  which,  however,  no  water  was  found),  that 
the  ex|K>sed  lung  did  not  collapse,  a  circumstance  which.  I  think, 
ought  to  encourage  us  to  a  more  frequent  performance  of  such  an 
operation.  In  other  exixrrimcnts,  however,  the  lungs  have  been 
known  to  collapse,  and  the  circumstances  on  which  either  of  these 
effects  depend  are  not  perhaps  well  understiuxi.*  Rstlander  excised 
only  the  ribs,  leaving  the  remainder  of  th«!  chest  wall,  including,  as 
it  dr>es  in  many  cases,  an  immensel\  thickened  costal  pleura  capable 
of  doing  a  great  deal  to  prevent  ci»llapse  of  the  chest  and  healing  of 
the  cavity.  While  in  some  instances  the  periosteum  will  so  quickly 
repro<luce  l)one  that  the  condition  is  much  the  same  as  l)efore  opera- 
tion, the  newly  formed  bone  propping  the  chest  wall  before  collapse 
is  completed. 

For  use  in  these  cases  of  long  standing,  where  there  is  unex- 
panded  lung,  a  cavity  of  considerable  size  with  greatly  thickened 
chest  walls.  Schede  ■  <Ievised  an<l  practice<l  an  o|KTation  which  since 
bears  his  name.  Schede's  operation  differs  from  K>tlander*s  in  that 
not  c^nly  the  ribs  but  the  |ieriosteum  and  intercostal  muscles  and 
thickene<l  costal  pleura  also  are  removed.  The  technique  is  as  fol- 
lows:  The  inci>ion  !)egins  on  the  front  of  the  chest  at  the  level  of 
the  axilla,  extemls  downward,  cur\'ing  Kickward  to  the  lower  limit 
of  the  pleural  cavity,  thence  curving  upward  |x>steriorly  to  the  level 
of  the  second  rib  between  the  scapula  and  the  spine.  The  flap,  con- 
sisting of  all  the  soft  i^irts  down  to  the  ribs  anil  including  the  scap- 
ula, is  then  raise<l.  Kach  ri!>  is  then  <Iivi<Ie«l  in  the  center,  each  end 
caught  with  l)one  ft»rceps  and  the  rib  broken  out  to  the  tubercle 
posierii»rly  an<I  to  the  costal  cartilage  anteriorly,  the  remaining 
structures  of  the  chest  well  shearetl  through  anil  removed.  The 
intercostal  arteries  are  clamped  and  tieil  if  nece^san*.  The  visceral 
pleura  is  then  thoroughly  curetted  and  the  flap  applied  to  its  >urfacc 
and  sutured  in  place,  all  but  the  lowest  |M)int  fi^r  drainage,  ami  union 
by  first  intention  is  expected. 

Keene  practiced  and  publishe<l  *  in  thi^  country  an  o|)cratian 

*  Mcmoir-i  Mod.  &k.  of  Londim.  Vol    IV  .  p  440 

'SnriTKal  Wufk^  of  J«»hn  .\t»cmcthy.  I  KS.  Vol  If.  p  rft.  Loo- 
dfm.  iMjj 

>  Vcrhamll  «l.  OmR.  Innrrc.  Med.  Wu-^b .  iSjii,  Vt.l.  IX  .  p.  41. 

*  Annal>  of  Sitr^  .  June,  l}<9$. 
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practically  the  same  as  Schede's,  without  knowing  of  Schede's  pre- 
ceding publication.  Keene's  operation  differs  from  Schede's  in  that 
he  does  not  first  excise  the  ribs  and  then  the  pleura,  but  divides 
the  entire  chest  wall  under  the  soft  parts  with  a  strong  pair  of 
bone  pliers. 

Many  modifications  of  this  operation  have  been  made.  The  flap, 
instead  of  being  horseshoe-shaped,  may  consist  of  a  triangle  or  of 
two  triangles,  the  incision  having  been  shaped  like  a  capital  L  or  like 
an  inverted  T  CO,  with  the  transverse  incision  on  the  lowest  rib 
to  be  resected,  and  the  vertical  incision  in  the  axillary  line.  Or  it 
may  be  H  shaped,  with  two  rectangular  flaps.  The  ribs  may  be 
sawed  (a  needlessly  slow  process).  The  pleural  cavity  may  be 
scraped,  or  be  "  peeled  "  with  the  aid  of  scissors. 

All  operators  will  probably  agree  with  Gerster  that  this  opera- 
tion is  one  of  great  danger  on  account  of  shock  and  depression  from 
the  profuse  hemorrhage.  It  is  quite  a  bloody  operation,  especially 
when  decortication  is  also  done,  although  not  always  accompanied 
by  the  amount  of  hemorrhage  one  would  expect  from  the  normal 
size  of  the  numerous  vessels  divided,  as  the  previous  inflammation 
may  have  occluded  them,  and,  as  Keene  remarks,  the  crushing  of  the 
pliers  may  prevent  the  hemorrhage.  An  assistant  diligent  in  the  use 
of  hot  gauze  pads  or  towels  may  prevent  extensive  hemorrhage  from 
the  large  surfaces  exposed  and  which  cannot  be  clamped,  while  the 
operator  proceeds  rapidly  to  complete  his  work.  The  cavity,  after 
its  surface  has  been  covered  with  iodoform  gauze,  is  usually  packed 
with  sterile  gauze.  The  skin  flaps  are  placed  over  the  dressing  and 
all  margins  not  needed  for  drainage  are  coapted  and  sutured.  Heal- 
ing by  adhesion  of  granulating  surfaces  is  more  frequently  obtained 
than  by  first  intention. 

Delorme  ^  cut  through  the  whole  chest  wall,  including  skin, 
muscles,  ribs  and  costal  pleura,  and  through  this  extensive  door  re- 
moved the  thickened  masses  from  the  visceral  pleura.  The  flap  was 
then  replaced  and  closure  of  the  cavity  by  expansion  of  the  lung 
was  expected.  If  the  lung  then  failed  to  expand,  the  result  of  the 
operation  was  a  failure.  This  operation  of  decortication  without 
sacrifice  of  a  portion  of  the  chest  wall,  or  at  least  portions  of  the 
ribs,  has  not  been  found  effective  by  many  operators. 

These  extensive  resections  are  only  to  be  undertaken  in  ob- 
stinate cases  and  in  older  children,  and  after  careful  examination 
for  amyloid  changes  and  nephritis.  They  are  very  badly  borne  in 
young  children,  often  proving  fatal  in  those  under  two  years  of 
age.  Fortunately,  in  infants,  owing  to  their  readily  yielding  chest 
walls,  even  Estlander's  operation  is  very  seldom  required.  If  para- 

1  Gazette  d.  Hop.  Par.,  1894.  LXVIL,  94,  96.  Nouveau  Traitement  des 
Empyemes  Chroniques. 
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Jaboulay's  operation,  !>eparating  six  or  seven  of  the  upper  ribs  from 
the  sternum  has  not  displaced  Estlander's  operation. 

Doi'ia.E  EMi'YEMA  mav  occur,  and  when  it  does  it  doubles  the 
necessity  of  prompt  surgical  interference.  Aspiration  should  be 
d()ne  first  and  may  be  performed  upon  both  sides  at  the  same  sit- 
ting :  a  few  days  later  a  free  incision  or  excision  is  made  upon  one 
side  and  an  inter\'al  of  some  days  should  elapse  before  the  other  side 
is  operated  ui>on. 

HisMi'Tii  r.NSTK  INJECTION  '  has  gained  recognition  as  a  metho<l 
of  treating  suppurating  cavities  and  sinuses  remaining  in  empyema, 
lung  al)scess:  Tott's  disease,  and  other  fistulous  tracts  and  abscess 
cavities,  sui>erior  to  previous  methods  of  injecting  hot  vaseline, 
parafine,  etc.  Used  promptly  it  may  preclude  thoracoplasty  or  it 
may  successfully  follow  Estlander's,  Schede's  and  other  operations 
that  fail  to  close  the  cavity.  The  paste  ordinarily  used  is  one  |Kirt 
bismuth  suhnitrate  or  sulxrarbonate,  to  two  parts  sterile  yellow  vase- 
line ;  l)ut  it  may  \)C  diluted  as  low  as  five  parts  bismuth  to  ninety- 
five  parts  vaseline.  l*>om  a  few  drachms  to  several  ounces  of  this 
I>a.*ite,  warmed  to  fluidity,  are  injected  into  the  cavity  with  a  piston 
syringe.  I»n>nchial  communication  is  no  contra  indication.  The 
effect  is.  that  the  pus  becomes  sterile,  suppuration  ceases,  cough, 
fever  and  wasting  (lisap]>ear.  the  patient  gains  weight,  and.  if  there 
is  no  necrotic  bone  present,  the  sinus  closes. 

The  paste  is  thought  by  r>eck  to  act  by  chemotaxis.  Possibly 
it  acts  also  by  pressure,  ami.  slightly  as  chemical  antiseptic.  Re- 
injection  is  practice<l  only  when  the  paste  has  dis<*hargeii  and  micro- 
organiMtis  are  >x'\\\  ftmnd  in  the  pus.  After  injection  a  f>ad  of  ster- 
ile gauze  is  applied  daily  until  the  sinus  closes.  If  fever  rises  to 
loi  I',  or  the  patient  complains  of  severe  pressure  the  accumulatetl 
fluid  should  Ikt  draine<l  off.  anil  the  sinus  \)c  allowed  again  to  clone. 
Possilile  symptoms  of  poisoning  may  ap|)ear.  These  are  cyanosis, 
blue  lH)rders  on  the  gums,  albuminuria,  dyspnea,  diarrhoea,  loosen- 
ing of  the  teeth,  rapid  loss  of  weight,  death  unless  relieve<l.  .\ 
slight  blue  line  al(»ng  the  gimis  only,  is  not  regardetl  as  alarming  but 
sht»ul<l  l)e  doNcly  watched.  Poisoning  is  treatetl  first  by  removal  of 
the  paste  l>y  injecting  the  cavity  with  warm  sterile  olive  oil.  and 
withilrawinv:  the  resulting  emulsion  by  suction  pump  next  tiay. 
I^rge  quantities;  of  water  should  \tc  ingeste<l.  iodine  administere«l 
internally,  and  elimination  promoted.    (41  and  58. » 

CARDIOLYSIS  OR  PRJBCARDIAL  THORACECTOMY 

This,  according  to  I»erger  (Semaine  Medicale.  Sq)t.  7.  loio), 
is  practical  lie  in  adhesive  mediastinal  (>ericarditi<  with  healthy  myo- 
caniium.  <58.> 

•  In4litu*fl  h\  r.mit  r.  Brck.  vjoT  Jour.  Am.  Nfetl.  .\»«n..  Mar.  14,  tO08: 
Dec.  18.  iw    A.  J.  Ochincr.  .Ann.  ^nrt^  July,  IQOO.  p.  151. 
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THE  ABDOMEN,  ITS  MALFORMATIONS  AND  DISEASES 

Its  Anatomy  in  Infancy  and  Childhood — Omphalitis — ^Ar- 
teritis AND  Phlebitis — Septic  Peritonitis — ^Umbilical 
Hemorrhage — Paralysis  of  Abdominal  Muscles — Acute 
Peritonitis  —  Appendicitis  —  Chronic  (  Non-tuberculous) 
Peritonitis — ^Tuberculous  Peritonitis. 

ITS  ANATOMY  IN  INFANCY  AND  CHILDHOOD 

In  the  infant  and  child  the  abdomen  normally  is  large  in  propor- 
tion to  the  whole  individual,  and  appears  more  so  because  of  the 
small  size  of  the  thorax  and  pelvis.  It  contains  not  only  the  organs 
found  in  the  adult,  but  the  bladder  and  upper  end  of  the  rectum. 
In  the  new-bom  the  liver  is  very  large  in  proportion,  being  one- 
eighteenth  of  the  whole  body  weight.  In  the  adult  it  is  one-thirty- 
sixth.  If  a  line  be  drawn  from  a  little  below  the  lower  margin  of 
the  thorax  on  the  left  side  to  a  few  centimetres  above  the  crest  of 
the  ilium  on  the  right,  the  liver  will  be  found  to  occupy  the  space 
above  it,  which  is  nearly  one-half  the  abdomen.  In  the  other  half 
are  the  intestines,  the  stomach,  spleen,  upper  portion  of  rectum  and 
the  bladder.  (Ribemont.)  It  is  in  order  to  accommodate  this  large 
liver  and  the  bladder  and  rectum,  which  have  not  sufficient  room  in 
the  diminutive  pelvis,  that  the  abdomen  is  so  large.  The  large  in- 
testine occupies  somewhat  the  same  position  that  it  does  in  the  adult, 
but  the  cecum  is  apt  to  be  a  little  higher  and  not  uncommonly  pro- 
jects to  the  middle  line  or  even  to  the  left  of  it,  and  during  the  first 
two  years  of  life  may  not  have  taken  the  position  to  the  right  side 
of  the  abdomen.  The  colon  in  its  ascent  from  the  cecum  soon  comes 
in  contact  with  the  liver;  and  sometimes  instead  of  crossing  trans- 
versely to  the  splenic  flexure,  it  crosses  to  the  left  diagonally  down- 
ward. The  sigmoid,  with  its  long  meso-sigmoid,  instead  of  occu- 
pying its  usual  adult  position  in  the  left  hypogastrium,  may  lie  across 
in  the  supra-pubic  region  or  over  to  the  right  near  the  cecum,  or  it 
may  hang  down  into  the  pelvis,  and  give  rise  to  a  variety  of  partial 
fecal  impaction.  (Jacobi.)  The  abdominal  walls  themselves,  except- 
ing the  subcutaneous  fat,  are  very  thin.  In  the  region  of  the  kid- 
neys the  muscles  are  so  slight  as  to  offer  but  little  protection  to  those 
organs.   The  omentum,  which  in  the  adult  is  often  such  a  substan- 
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tial  apron  I<»a<ltMl  with  a<lipose  ti«5siu\  in  the  infant,  as  Mr.  Owen 
says,  "hilt  thinly  shadows  forth  it>  future  greatness.**  The  umbiH- 
cus  is  placet!  rehilively  low.  In  tlie  new-l)om  it  i>  at  the  central 
point  or  (»ne  to  two  centimetres  below  the  central  |)oint,  of  the  whnle 
figure.  It  is  low  also  with  relation  to  the  vertebne.  In  the  adult 
the  um!>ilicus  corre>iKm«ls  to  the  lower  Ixmler  of  the  third  or  upper 
border  of  tlie  fourth  lumbar  vertebne.  In  the  infant  it  in  level  with 
the  (Hnc  between  the  fourth  and  fifth  lumbar  vertebne  (  Hallantynr), 
iK'in^r  therefore  fully  (»ne  vertebra  lower,  and  but  a  little  aliove  the 
level  of  the  iliac  crests.  W  ith  jjrowth  of  the  |Hdvis,  hiwer  alMloinen. 
an<l  of  the  lower  extremities,  the  umbilicus  !)ecomes  relatively  hi>:her 
up  on  the  alwltjuten  and  the  os  pubis  lK»ci»mes  the  central  |>oint  oi  the 
whole  fijjure.  C)ther  anatomical  jK'Culiarities  in  the  younp  subject 
will  be  fxtinted  out  in  discussinf^  the  diseases  of  s|)ecial  organs. 

li.iawiiuUion  of  the  .Ihdomen, — The  examination  of  the  alxl>- 
men  in  infants  and  children  i*^  often  extremely  difficult.  ThrmiKh 
fear  or  re^ilessne^^  or  nervousness  the  position  so  constantly  cfun^e* 
c»r  the  nuiscles  are  rendered  tense  that  in  some  in*»tances  it  may  l>c 
imfKissible  t(»  make  satisfactory  examination  withinit  sleep,  cither 
natural  or  induced  by  an  anesthetic.  The  alxlomen  may  Ite  f«)und 
distended  by  j^ases,  and  this  may  Iw  uniform,  or  ctmfined  to  a  certain 
|)ortion  if  olistructed  Niwel  prevents  its  distribution  throu^hotit  the 
entire  canal.  Muid  free  in  the  fHTitoneal  cavity  will  cau^e  unifonn 
distension  ;  but  an  enlari^ed  viscus  or  a  timior  will  ppnluce  a  localized 
swelliiivr.  I'.nlar^ed  veins  u\}tm  the  surface  of  the  alnlomcn  are  found 
with  any  enlar^'t-nunt  which  imfKNles  tlie  return  circulation,  whether 
this  is  due  to  chronic  jK  riionitis  with  eflTusitm.  or  tumi»r,  maliKi^ant 
or  iniUKent.  The  abdominal  walls  may  Ik*  rtatteiie«l  or  ilepre^se*!, 
es|H-cially  in  acute  !)rain  or  meninf^eal  ilisea>e:  or  relaxed  in  collapse 
»>r  early  in  intus-^uscejuion.  They  may  \k  so  extremel>  wa«*ted  and 
trans])arent  that  the  coiN  of  the  inlCNtines  antl  |K-ristaNis  may  be 
rea«lily  o!>^ervrd  !)y  si^jht :  ami  in  cases  of  pyloric  steno'^is  the  re- 
verse iH-ristalic  wave  of  the  »»t«»mach  may  Ik-  seen. 

Talpation  of  the  alnlomen  !)y  a  warm  and  jjenlle  hand  is  excee*!- 
in^ly  valuable,  but  nii»re  difficult  than  in-^iK'Ction.  The  thin  walls 
of  the  child's  alHldmcn  would  offer  but  a  >li^ht  Imrrier  to  the  sense 
iti  touch  if  the'^e  were  <inly  relaxed  and  unrc^i^tinv;.  If  thi^  c«>ndi- 
ti«>n  can  be  ^icured  by  •^leep  or  by  distraction  of  the  attention  much 
valuatde  inforinatii in  may  be  obtained.  The  tumi»r  of  intii>su«<:et>- 
tion  or  (tf  a  ni  w  j^rowth  or  of  enlarj^ed  liver  i»r  «*pleen.  or  mesen- 
teric ^lanils.  or  fecal  im|>action.  (»r  distendttl  bladder,  or  enlarged  or 
displaced  kidiu  \N.  i»r  an  a!»sce^s,  or  a  s.icculated  a^cite^.  may  \k  pal- 
liated: anil  wave  imi»uNes  voni  through  a  col!ectit»n  of  fluid.  The 
most  ditVuiilt  i»«iiiit^  to  e^taltli^h  are  th«»'*e  we  are  often  very  anxious 
to  a-^ceriain,  namelv.  whether  there  i^  muscular  rigidity,  and  whether 
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there  is  pain  or  tenderness, 
will  all  be  necessary  to  succes 

Percussion  will  enable  tl 
enJargeiQeiit  k  gmwm  or  of 
be  ftt^bemt  tfi£  tension  n 
that  the  percussion  note  aln 
proximity  of  a  viscus  distende 
note  when  percussing  a  solid  t 
than  would  be  tteccssary  in  tt 

MaTformaiion  at  the  Li\ 
times  there  is  a  failure  of  the 
line,  thus  causing  a  hiatus  of 
the  region  of  the  bladder  the  a 
ii^f«--e xtroversion  of  he  blad 
where  nnly  the  recti  muscles  f 
The  protrusion  may  be  a  po 
intestines  or  st£»nachi  The  £ 
cation  of  pad  and  tnndef  qi 
margins  of  the  opening  togetl 

The  umbilical  cord  may 
coil  of  intestine  or  other  orga 
sac  outside  the  plane  of  the  al 
may  be  so  thin  and  transparc 
cerned,  or  it  may  be  so  norm 
4tflite&d€d  that  a  loop  of  intes 
witli^iil  fiusptckm  on  the  part 
of  the  cord  may  appear  as  th 
the  abdominal  wall  left  incon 
to  tncct  in  the  middle  line,  an< 
nal  wall  deficient.  Closure  1 
suture  is  indicated,  and  may  si 
ities  are  analogous  to  hare-lii 
dias  and  hy|Hi,sj>atlias.  an{l  soi 

Meckel's  diverticulum  m; 
ing  a  fecal  fistula.  Wright  li 
opening,  procurmg  a  closure 
thoroughly  by  purgation  and 
rest  of  the  part5,  in  the  mean 
undisturbed.  Wright  thinks  t 
children  than  to  infants.  For 
nia,  and  for  patent  urachus 
Organs. 

Oh 

Infection  by  septic  organ 
the  umbilicus  and  of  the  abdc 
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occurs  in  the  first  few  weeks  of  life,  often  the  second  or  third  week, 
bcj^inninjj:  In-fore  the  umbilicus  has  healed,  although  it  may  appar- 
ently have  done  so.  The  cause  may  be  any  of  the  common  pyogenic 
bacteria,  either  staphylococci  or  streptococci,  or  more  rarely  the 
gonococcus  or  pneumococcus.  According  to  the  virulence  of 
the  intlanunation  and  the  resistance  of  the  tissues  the  disease  remains 
local  and  sufHrrficial  or  it  may  involve  the  whole  thickness  of  the 
abilominal  wall  and  extend  over  a  large  area,  or  attack  the  umbilical 
vessels  or  the  ]KTitoneum ;  and  may  terminate  in  resolution  in  ab- 
scess or  in  gangrene. 

Symf>tiytfus, — The  sjTnptoms  arc  redness,  swelling  and  infil- 
tration ;  and  sometimes  ulceration,  bleb  fonnation  and  sloughing, 
with  constitutional  symptoms  of  septicemia. 

Treatment, —  (See  Sections  on  Septic  Peritonitis,  Cellulitis,  Sep- 
ticemia.) 

ARTERITIS  AND  PHLEBITIS 

Infection  conveyed  by  the  lymphatics  and  involving  the  con- 
nective tissues  may  attack  the  blood  vessels.  Contrar>'  to  the  pre- 
vailing belief.  Runge  considers  arteritis  very  much  more  common 
than  phlebitis,  the  vein  being  alone  diseased  in  only  about  one- 
half  of  one  per  cent,  of  the  whole  number  of  cases.  The  disease  of 
the  vessels  may  follow  omphalitis  or  there  may  be  no  external  evi- 
dence of  inflammation.  The  arteries  as  far  as  the  bladder  may  be 
affected.  Incoming  thrombotic,  and  containing  pus,  which  sometimes 
oozes  out  at  the  umbilicus.  Other  septic  f(x:i  also  develop,  in  cellu- 
lar tissues,  joints.  l)ones.  periosteum,  kidneys,  spleen,  the  parotid 
glanils.  the  meninges,  or,  most  conunonly.  the  lungs.  I^lebitis  may 
extend  ti>  tlie  liver  and  give  rise  to  hepatitis  with  multiple  abscesses, 
an<l  jaun<lice. 

SEPTIC  PERITONITIS 

This  usually  originates  in  omphalitis,  or  in  arteritis.  It  may 
extend  generally  over  the  abdomen  or  remain  liHralized  near  the 
umbilicus  or  the  liver.  There  is  free  exudation  of  plastic  lymph  with 
fonnati(»n  of  adhesions,  sometimes  with  abscesses  |x>cketed  among 
the  adhesions. 

Sy9nf>tonis, — The  symptoms  arc  d«irsal  decubitus,  rigid  aUlom- 
inal  imiscles,  flexion  of  the  thighs  u|M^n  the  alMl(»inen.  and  thoracic 
breathing.  ( ieneral  symptoms  of  se|>sis  accomfiany  these  infec- 
tious intlaiTiiiiations.  (See  Sections  on  Septicemia,  on  Kr}-si|>elas 
and  on  C  ellulitis.) 

Treatment. — The  treatment  of  omphalitis  or  of  any  of  its  com- 
plications that  can  l)e  exposed,  is  the  same  as  the  treatment  of 
pyogi-nic  inllamitiation  eUewhere:  th*»rough  cleanlines>;  the  use  of 
anti>eptic  washes  4>r  wet  compresses,  with  s4»lution  of  salicylic 
acid  (Kunge).  lH)ric  acid,  mercuric  bichloride  and  the  like,  of  a 
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strength  to  meet  the  virulenc 
inflammatory  process.  All 
ated  and  washed  out  and  d 
septic  cellulitis  will  be  foun 
abscesses  of  brain,  liver,  lui 
All  cases  suffering  with  sep 
ment  and  often  the  free  use  < 

UMBILICi 

Hemorrhage  may  follow 
ting  of  the  cord  by  a  thin  lij 
or  by  its  becoming  loose  by  s 
cord  will  not  invariably  bleed 
under  certain  conditions  of  ai 
tion  and  in  certain  states  of  1 
or  spontaneously  as  a  sympt< 
hemorrhagic  disease  or  of  fa 
these  children  the  coagulatic 
seems  almost  impossible  in 
is  this  form  which,  while  mo 
apt  to  begin  a  few  days  al 
after  the  separation  of  the  < 
It  may  be  accompanied  by  I 
or  purpuric  spots  beneath  th< 
may  be  the  only  manifestatio 
child  may  have  appeared  quit 
ginning  of  the  hemorrhage; 
show  some  drowsiness,  perh; 
other  disturbance  before  the 
takes  place  as  a  general  oozing 
stump  of  the  cord.   No  indivi 
or  flowing.    The  peculiarity 
A  fair  example  of  such  a  case 
Dr.  Robert  Bailey.   On  the  fi 
scratch  on  the  babe's  leg  bled 
the  umbilicus  bled  persistently 
at  its  point  of  attachment  bloo 
tried  collodion  covered  by  ad 
solution,  lead  acetate,  sulpha 
The  extract  of  the  adrenals  wi 
not  used.    But  the  oozing  coi 
with  two  needles  at  a  distanc 
wall,  and  then  wound  the  cor 
spool,  with  woollen  yarn.  Th 
of  iron  was  prescribed.   The  b 
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was  ])rubably  hemophilia.  The  same  mother  had  lost  one  infant  of 
umbilical  hemorrhage,  and  other  infants  had  been  lost  from  the 
same  cause  by  her  mother  and  other  relatives.  Amonjj  the  rcme- 
<lies  recommended  are  the  actual  cautery,  ^alvano  cautery,  under- 
pinning and  ligaturing,  adrenalin  chloride  l(Kal1y  and  internally  and 
calcium  chloride  internally.    (See  also  Henuiphilia. ) 

Umbilical  Polyf^us  is  described  in  the  Chapter  on  Tumors. 

PARALYSIS  OP  ABDOMINAL  MUSCLES 

This  may  follow  poliomyelitis  anterior  acuta  and  may  be  very 
puzzling  unless  its  i>ossibility  be  borne  in  mind. 

ACUTE  PERITONITIS 

Acute  peritonitis  does  not  so  vcr\-  often  come  under  the  notice 
of  the  children's  surgeon ;  yet  whenever  it  does  so  it  presents  inter- 
esting and  im]X)rtant  conditions.  No  chihl  is  too  young  to  have 
peritonitis,  either  acute  or  chronic.  It  may  occur  in  the  fetus:  not. 
as  was  fonnerly  supfxtsed.  always  because  t»f  syphilis,  but  from 
the  i)oisons  of  the  exanthemata  circulating  in  the  mother's  blood, 
or  septic  causes,  or  iK)ssibly  trauma,  or  inexplicalde  causes.  Doubt- 
less fetal  iH'ritimilis  accounts  for  some  of  the  ca^es  of  malforma- 
tions of  alMlominal  viscera,  and  of  adhe>i(ins  Inrtween  them,  which 
occasionally  give  rise  Xo  serious  symptoms  later. 

-\cute  iHTitunitis  of  the  new-born  has  been  alluded  to  in  con- 
nection with  intlanmiations  of  the  umbilicus.  After  this  periml  it  is 
quite  rare  thnmghout  infancy,  but  becomes  m«»re  prevalent  in  child- 
h<Kxl  and  youth.  It  is  primary,  t»r  more  i»tten  secon<lary.  It  may  he 
due  to  accidental  traumatism,  blows.  fall>  or  burns,  or  to  surgical 
traumatiMU.  or  jxissihly  to  exiH)sure.  When  MCt»ndary  it  may  arise 
in  nu-chanical  causes  such  as  mal format ion;»,  intussusception, 
strangtdation  of  intestines,  volvulus,  or  foreign  Ixnlies,  or  from 
extension  <if  int1ammati<m  in  adjacent  structures,  such  as  inflam- 
mation of  the  alMlominal  parietes,  plcuri-^y.  |KTinef>hric  ahnress, 
spinal  caries,  caries  tif  pelvic  lMine»i.  ( )r  |KTiti»niii^  may  cKCur  in  the 
ci»urse  of  t»r  following  scarlet  fever,  inthienza  or  |H'numonia,  or 
other  infections  iliseasc.  <  >r  it  may  ci»nie  from  disease  arisini*  in 
the  gastro-intesiinal  tract  or  its  ap]Hrndages.  From  this  st^urcc 
apiK'n«!icitis  is  a  rei>re>entative  anil  one  of  the  most  frei]ucnt  catises 
of  |HTitonitis  in  the  whole  list.  IVrforai;«»n  or  extension  fnw 
typhoid  ulcer  or  other  ulceration  of  the  intestine,  or  from  gastric 
ulcer  is  extremely  rare  in  chiUlren. 

Iniection.s  from  the  geniti^-urinary  tract  are  com|iaratively  rare, 
in  marked  c«>ntrast  to  the  fro|uent  uterme  and  tubal  implications 
of  the  peritoneum  in  the  adult.   Uut  gonorrheal  vulvo-vagmitis  in 
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girls  may  originate  peritonitis 
most  often  the  streptococcus 
bom,  the  pneumococcus,  and 

Pathology. — ^The  inflamn 
children  there  is  a  strong  tend 
present  one  of  three  forms :  lil 
ing  to  the  infection  or  re-inf 
slighter  to  a  more  severe  typ 
come  purulent.  In  the  fibril 
and  escape  of  plasma  and  cc 
the  membrane  becomes  swolh 
exudation  of  a  small  quantity 
plastic  lymph,  most  abundant 
Here  the  membrane  is  most  ri 
the  yellowish-white  fibrinous 
between  any  adjacent  serous 
yielding  at  first,  become  tena( 

In  the  serous  form  the  ir 
of  serum,  the  lymph  being  ii 
serous  exudate  frequently  unc 
in  this  form  they  are  not  as  e 

In  the  purulent  form  the 
serous  at  first,  and  then  rapid 
purulent  from  the  beginning, 
of  the  infection.   If  the  inflar 
adhesions  have  taken  place  I 
be  a  localized  peritoneal  absc 
purulent  inflammation  the  puf 
Or  it  may  be  contained  in  ni 
between  coils  of  intestines  or 
such  abscesses  may  discharge 
inal  wall  or  by  burrowing  to 
ing  into  any  of  the  hollow  v 
peritoneal  abscess,  the  pneui 
discharge  at  the  umbilicus. 

Symptoms  and  Diagnosis 
fever,  vomiting  and  pain.  In 
patient  prefers  the  dorsal  de 
abdomen  soon  becomes  swolle 
rigid.  The  respiratory  moven 
The  tongue  is  dry  and  red. 
retained.  Pulse  rapid  and  sma 
stipation  is  the  rule,  to  whic 
remains  clear.  Death  occurs 
the  Hippocratic  face,  a  wet 
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Infanis  may  succumb  on  the  third  or  fourth  day.  Older  children 
survive  a  week  or  ten  days.  In  some  cases,  hectic  fever,  chills  and 
sweats  indicate  pus  formation.  Perhaps  dullness  and  fluctuation  can 
be  made  out  at  some  location.  The  navel  may  protrude,  become  red, 
soften  and  o\Kn,  discharging  a  quantity  of  pus ;  or  the  abscess  may 
point  in  the  hyiK)gastrium  or  in  the  loin.  The  pus  varies  in  character 
and  consistency.  In  the  pneumococcus  infection  it  is  apt  to  be 
creamy,  greenish  and  ready  to  clot.  With  the  bacillus  coU  there  is 
a  vile  o<ior. 

If  peritonitis  sets  in  after  an  abdominal  operation,  the  pain 
which  was  present  before,  instead  of  disappearing  or  at  least  sub- 
sidings  grows  worse.  N'omiting.  if  absent  before,  now  appears ;  or 
if  present  before  jKTsists  and  becomes  more  troublesome.  The 
abdomen  becomes  tympanitic  and  tender.  The  face  looks  anxious 
and  distressed.  The  patient  prefers  the  dor>al  decubitis  and  fle.xes 
his  thighs  as  before  described.  Temperature  and  pulse  may  run 
up ;  but  of  still  graver  import  is  a  falling  temperature  with  a  rising 
pulse. 

Prognosis, — The  prognosis  is  very  serious  indeetl  in  all  cases. 
Yet  they  vary  somewhat  according  to  cause,  extent  and  location. 
The  septic  infections,  especially  those  of  the  new-lK»m.  are  usually 
fatal.  In  older  children,  as  a  rule,  there  is  some  hope.  If  the  in- 
flammation is  localized  the  outlook  is  not  so  bad,  even  if  suppuration 
ensue.  In  the  fibrinous  form  there  is  ho)>e  even  if  the  inflammation 
is  general. 

Treatment. — Treatment  depends  on  the  cause,  and  the  stage 
of  the  inflammation.  0|)ium  is  a  drug  which  has  in  (he  pa>t  Inren 
almost  invariably  resorted  to  in  |>eritonitis  on  acciumt  of  the  fain, 
which  is  often  severe.  If  the  pain  is  not  bevond  endurance  opium 
should  Ik*  withheld  or  very  s|)aringly  used,  at  least  until  the  bowels 
are  thoroughly  emptied.  I*or  this  purpose  salines,  citrate  or  sulphate 
of  magnoia  are  the  best  if  the  stomach  will  tolerate  them.  The 
saline  should  Ik*  given  in  broken  doses  and  well  diluted.  It  is  often 
well  to  give  a  few  doses  of  calomel  before  the  saline;  and  if  the 
stomach  rejects  the  saline  the  purgation  is  secured  by  caliMiiel. 
.\fter  the  l>>wels  are  thoroughly  emptied  it  i^  not  v^ell  to  continue 
active  pur|L:ation  for  any  length  of  time  for  the  sake  of  depletion. 
Rest  is  at  (hat  time  of  more  value,  and  atTords  nature  an  op|K>rtunity 
to  "wall  ofl '*  the  inflammatory  f<H:us.  Copious  irrigation  of  the 
bowels  with  normal  saline  solution  at  this  time  aiils  in  enipt\ing  them. 
I^ter.  if  vomiting  i>ersists,  saline  injections  are  UMrd  to  relieve 
thirst  and  funiish  water  to  the  circulation  for  pur|)oses  i»f  the  elim- 
ination of  toxines  by  the  natural  einuncturie?*.  .\s  much  nonnal 
saline  should  l>e  supplied  to  the  boweU  all  thntugh  the  dlness  after 
the  early  cleansing  as  they  will  absorb.   .\s  an  cxienial  application 
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cold  is  of  the  greatest  value.  ( 
is  applied  too  near  the  skin, 
layers  of  flannel  are  placed  bet 
children  are  very  easily  affect 
pressed  by  it.  The  ice  should 
comfortably  flat,  and  only  cor 
can  be  greatly  relieved  by  sm 
3i  to  glycerine  Ji,  under  oil  s 

Heat  also  relieves  pain,  bi 
matory  process.  It  should  be 
temperature. 

The  tympanites  can  be  re 
jections  of  milk  of  asafetida  ii 
toneum  results  in  suppuration, 
or  the  bursting  of  an  abscess  ir 
The  perforation  must  be  repair 
out,  and  the  abdominal  cavity 
salt  solution,  drainage  introdi 
incision  closed,  to  the  draina{ 
raised,  placing  the  patient  in 
portion  of  the  peritoneum  is  le 
than  that  nearer  the  diaphraj 
stimulants,  and  food  in  the  f 
swallowed.  Otherwise  they  m 

APP] 

Few  diseases  have  been  i 
than  this  one.  Its  prevalence,  c 
diagnosis  and  treatment,  espe( 
been  considered  in  every  phase, 
ion  is  not  quite  unanimous  up 
that  our  knowledge  of  the  dis 
advanced  remarkably,  and  up 
there  can  be  no  question.  Th< 
dents  were  taught  as  typhilitis 
cally  up  to  the  stage  of  a  poin1 
the  heading  of  appendicitis  and 
the  time  the  diagnosis  can  be  m 
as  perityphlitis  occurring  inde] 
is  doubtful.  It  seems  possib 
cecum  and  its  liability  to  impac 
rare,  if  it  ever  occurs,  as  con 
pendix. 

Etiology. — ^The  earlier  th 
caused  by  a  foreign  body  hai 
doubts  that  foreign  bodies  are 
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Quite  frequently  fecal  concretions  are  found  molded  into  the  shape 
of  fruit  seeds  or  the  like,  and  these  may  formerly  have  been  regarded 
as  foreign  bodies.  Their  relation,  if  they  have  any,  to  appendical 
inflammation  is  uncertain.  It  seems  probable  that  they  may  prove 
a  source  of  irritation,  or  interfere  with  the  circulation  and  cause 
pressure  necrosis,  or  delay  the  expulsion  of  mucus  and  so  form  a 
nidus  for  bacteria.  But  some  regard  them  rather  as  an  effect  of  a 
low  grade  of  inflammation,  the  mucus  which  results  being  mixed 
with  fecal  matter  and  forming  the  concretions. 

As  Morris  Richardson  remarks,  **  The  worst  thing  that  can  get 
into  the  appendix  is  a  bacterium."  Many  varieties  of  bacteria  have 
been  found  associated  with  this  disease,  among  which  may  be  men- 
tioned the  bacillus  coli  communis,  the  staphylococcus  pyogenes  au- 
reus, the  streptococcus  pyogenes,  the  proteus  vulgaris,  and  the 
pneumococcus.  The  most  comimon  and  the  most  active  are  the  strep- 
tococci and  the  bacillus  coli.  The  reasons  why  these  organisms  so 
frequently  are  able  to  attack  the  appendix  are  thought  to  be:  Be- 
cause it  is  a  vestigeal  organ  undergoing  a  retrc^rade  metamorphosis, 
and  therefore  its  vitality  is  low ;  because  of  the  anatomical  peculiari- 
ties of  the  structure,  shape  and  position  of  the  appendix  itself  and 
of  the  nie>entcry ;  and  of  its  imperfect  drainage.  Age,  sex,  food  and 
condition  of  the  digestive  organs  have  some  influence  as  well  as  the 
effects  of  typhoid  fever.  Ilolt  considers  appendicitis  exceedingly 
rare  in  infancy,  having  never  once  been  foiuid  in  about  2000  autop- 
sies, nearly  all  u|X)n  children  under  two  years  of  age,  in  three  insti- 
tutions with  which  he  was  connected.  But  he  has  seen  it  once  at 
nine  and  once  at  fourteen  months ;  and  quotes  a  case  of  Goyens  in 
an  infant  only  six  weeks  old,  one  of  Shaw's  and  one  of  Demme's 
each  at  seven  weeks,  and  Savage's  at  nine  weeks  old.  D'Arc}*  Power 
quotes  a  case  by  Tordeus  of  perforation  of  the  appendix,  with  a 
fatal  result,  in  a  babe  of  six  months ;  and  a  similar  case  by  Balzar  in 
a  babe  of  seven  months.  Deaver  states  that  15  per  cent,  of  all  cases 
occur  under  the  fifteenth  year,  of  which  but  few  are  under  the  fifth 
year.  Whether  this  is  because  time  is  necessarj*  for  the  formation 
of  coproliths.  which  are.  after  all.  predisposing  causes,  or  how  much 
change  of  diet  and  digestive  disturbances  of  long  standing,  expo- 
sure, trauma,  the  lowering  effects  of  various  exanthemata,  and  the 
overgrowth  of  connective  tissue,  worms,  oxyuris  and  lumbricoid, 
have  to  do  as  predi>posing  causes  are  still  subjects  of  study. 

The  greater  liability  of  the  male  sex  to  appendicitis  is  as  con- 
spicuous in  chiMhooil  as  in  later  life,  the  proportimi  of  boys  to  girls 
being  two  to  one  (Manly).  This  is  at  least  partly  accounted  for 
by  the  better  circulation  through  the  appendiculo-ovarian  ligamenL 

The  ditlerent  types  of  cecum  and  of  ap{)endix,  and  the  varia- 
tions in  the  location  of  the  former  and  the  |M)>ition  and  direction 
of  the  latter  as  they  arc  found  in  the  adult  are  all  explained  in  works 
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on  general  surgery.  All  these' are  found  with  equal  frequency  in 
the  child,  which  has,  besides,  peculiarities  of  its  own.  That  type  of 
adult  cecum  and  appendix  in  which  the  cecum  tapers  to  a  funnel 
or  conical  shape  as  it  merges  into  the  appendix,  known  as  the  fetal 
type,  is  more  apt  to  be  met  in  the  very  young.  While  this  shape 
would  apparently  favor  the  passage  of  material  from  cecum  into 
appendix,  the  absence  of  constriction  at  the  junction  of  cecum  and 
appendix  also  favors  emptying  of  the  latter.  The  appendix  is  de- 
veloped early  in  the  embryo,  while  the  intestines  have  not  reached 
their  full  development  at  birth.  They  continue  the  process  rapidly 
for  a  time  after  birth,  the  appendix  not  continuing  to  develop  but 
changing  its  position  and  shape  according  to  the  transitional  migra- 
tion of  the  cecum  and  the  control  of  the  meso-appendix.  When 
compared  with  the  appendix  of  the  adult,  that  of  the  infant  is  larger 
in  proportion  to  the  body,  and  is  considerably  larger  in  proportion 
to  the  size  of  the  entire  alimentary  canal.  The  coats  of  the  appendix, 
especially  the  sub-mucous  coat,  are  more  delicate  in  the  young  sub- 
ject. (H.  A.  Kelly.)  In  many  children  the  meso-appendix  is  very 
short,  leaving  that  portion  of  the  appendix  which  extends  beyond  it 
deficient  in  vascular  supply.  The  primitive  position  of  the  cecum  in 
the  embryo  is  in  the  left  of  the  middle  line  near  the  height  of  the 
umbilicus,  from  which  position  with  development  and  growth  it  ro- 
tates, moves  to  the  right  and  descends.  A  part  of  this  relative 
change  of  position  is  due  to  the  ascent  of  the  umbilicus.  (See  the 
beginning  of  this  chapter.)  In  many  young  subjects  the  location  of 
the  cecum,  and  with  it  the  appendix,  varies  considerably  from  the 
adult  type,  where  we  look  for  it  in  the  neighborhood  of  "  McBur- 
ney's  point,"  that  is,  on  a  line  between  the  anterior  superior  spine  of 
the  right  ilium  and  the  umbilicus,  at  the  outer  border  of  the  rectus 
muscle.  Instead,  it  is  often  higher  and  farther  toward  the  middle 
line,  or  even  projecting  beyond  it,  having  not  completed  the  usual 
change  of  position  to  the  right  and  downward.  (Young,  Dwight, 
Ballantyne.)  Or  in  unusual  instances,  as  in  one  of  my  cases,  the 
cecum  and  appendix  may  be  found  in  an  inguinal  or  scrotal  hernia ; 
or  it  may  be  up  under  the  liver  or  near  the  spleen  or  kidney.  The 
omentum  in  the  young  subject  is  both  small  and  filmy  and  affords 
but  a  slight  barrier  between  the  general  peritoneal  cavity  and  a  dis- 
eased appendix. 

Pathology. — Appendicitis  may  be  described  as  acute,  and 
chronic  or  recurrent;  and  as  catarrhal,  suppurative  or  gangrenous. 
Ulceration  and  local  perforation,  which  are  sometimes  classified  as 
separate  forms  of  the  disease,  are  as  well  described  as  sub-varieties 
of  the  suppurative  and  gangrenous  forms. 

Catarrhal  Appendicitis  is  an  inflammation  of  the  mucous 
membrane  of  the  appendix  with  swelling  of  its  follicles  and  round 
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coll  infiltration.  This  leads  to  pouring'  out  of  mucus  or  muco-pus 
which  distends  the  appendix.  The  follicular  intlamniatiun  may  re- 
sult in  ulcers  which,  however,  do  not  extend  dee|)er  than  the  mucosa. 
The  intlamniatiun  and  infiltration  may  penetrate  to  the  muscular  and 
even  to  the  serous  coats,  and  the  organ  become  swollen  to  many 
times  its  natural  size,  stiffened  and  edematous.  This  may  entirely 
subside  and  complete  recovery  follow ;  or  more  likely  there  will  re- 
main some  changes,  such  as  partial  or  even  complete  closure  of  the 
lumen  by  cicatricial  constriction ;  or  adhe>ions  to  surrounding  struct- 
ures; or  the  inflammation  may  progros  and  merge  into  the  sup- 
purative fonn ;  or  after  subsiding  for  the  lime  being,  be  followed  by 
a  chronic  intlanmiation  or  by  recurrent  attacks. 

SriTiRATiVE  AiTKXDiciTis  may  In^gin  as  a  primary,  acute 
catarrhal  inflammation,  or  it  may  come  as  a  recurrence  after  a  catar- 
rhal attack;  or  it  may  be  suppurative  from  the  ^tart.  The  mucous 
membrane  and  sub-mucosa,  the  muhcular  and  the  serous  coats 
are  extensively  involved  and  the  serous  much  more  apt  to  be  than 
with  the  catarrhal  form.  The  rapitlity  of  the  inflammation  and 
character  of  the  pus  fonned  varies  with  the  infecting  agent,  but  there 
is  an  accumulation  of  pus  in  the  ap|K*ndix  with  .swelling  and  di»- 
ten>ion  of  the  organ.  This  fonn  may  terminate  in  escaiH?  of  the  pas 
into  the  cecum,  and  sub>idence  of  the  inflammation,  leaving  consid- 
erable fibrosi>  i»f  the  walls  of  the  tulw  anil  a<lhesions  of  the  serous 
coat  to  adjacent  structures.  This  fortunate  course  is  not  the  usual 
one.  It  is  more  usual  to  have  the  colUnrtion  of  pus  burst  through 
the  coats  of  the  ai)i)en«lix  either  by  a  prinress  of  pressure  necrosis  or 
of  ulceration.  The  subseciuent  history  will  de|)en«l  u|X)n  circum- 
stances. If  inflammatory  adhesions  had  fonneil  uhich  retain  the 
pus,  it  constitutes  a  circumscrilnrd  {KTitiineal  abscess,  localized  ac- 
cording to  the  location  of  the  apfK*ndix  and  iH>int  of  ftcrforation. 
In  chiUIren  there  is  less  tendency  to  the  f«)rmation  of  protective 
adhesions  than  in  adults;  and  the  adhesions  are  more  delicate  and 
easily  t»»rn.  Such  an  abscess  may  be  |)ost-cecal,  U'twecn  the  lay- 
ers of  the  asCi-nding  mes4>-colt>n.  or  immediately  lieneath  the  anterior 
parietal  iKrit«»neiHn  confined  by  adhesions  Inrtween  cecum,  coils  of 
small  intestines,  omentum,  the  apiK*ndix,  the  masses  of  lymph;  ur 
in  the  ihIvI-  {  Deaver).  or  in  any  of  the  erratic  |)i>sittons  uhich  the 
ap|>enili\  will  occasionally  occupy.  And  such  an  abscess  may  bur- 
row i«t  great  distances.  Or  the  abscess  may,  through  adhesion^. 
f)erff»nite  the  walls  of  an  intestinal  loop  or  the  bla<lder  or  vagina,  and 
so  be  discharged,  (ieneral  pyemia  may  occur;  or  secon<Iar>  abscess 
in  various  i»rt:ans.  In  the  absence  of  retaining  adhesions  the  pus 
cscafHs  into  ilic  general  {K-ritoneal  cavity,  sotting  up  general  peri- 
tonitis. 

GA.\(;Ki.Nors  .\n*KNUiciTis  is  either  localized  uiH»n  one  part 
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of  the  appendix,  or  it  involv 
of  the  organ.  When  a  gan 
result  a  local  abscess  walled 
but  more  frequently  gangren 
such  protective  barriers  hav< 
septic  general  peritonitis.  T 
strong  in  children. 

Chronic  or  Recurren' 
or  more  attacks  of  catarrha 
less  narrowing  of  the  lumc 
throughout  its  entire  length, 
ing  of  the  size  of  the  append 
suppurative  form. 

Symptoms  and  Diagnosi 
of  appendicitis,  viz.,  pain,  t< 
these  should  be  added  vomit 
tion,  increased  pulse  rate  an 
and  leucocytosis  must  also  be 

A  typical,  moderately  se 
gins  with  acute  abdominal  pi 
abdomen,  vomiting,  and  Ic 
point"  or  at  least  somewhen 
rectus  muscle  from  the  level  c 
wall  in  that  region  is  in  a 
which  upon  the  slightest  touc 
The  bowels  as  a  rule  are  c< 
two  or  three  degrees.  Fever 
in  from  three  or  four  days  t( 
sure  remaining  longer. 

An  attack  may  be  either 
may  be  so  slight  and  indefin 
some  cases  no  diagnosis  fror 
be  made.  On  the  other  hai 
symptoms,  it  may  be  more  s 
higher  fever. 

With  atypical  suppurativ 
the  symptoms  of  a  severe  ca; 
are  added  a  somewhat  diffuse 
more  circumscribed,  but  sma 
such  a  case  plastic  lymph  has 
inflammation  and  suppuratioi 
the  appendix,  or  if  it  does  p 
a  localized  abscess. 

In  another  case  with  the 
after  two  or  three  days  a  dist 
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and  fever  continue.  Here  an  abscess  has  formed,  outside  of  the  a|>- 
pendix,  but  still  a  localized  peritoneal  abscess.  Such  a  case  may 
progress  with  increased  tension  and  greater  accumulation  of  pus 
until  it  bursts  through  into  the  general  peritoneal  cavity,  or  burrows, 
or  perforates  a  viscus,  as  before  described ;  or  finds  its  way  to  the 
surface,  probably  in  the  loin.  After  the  formation  of  a  local  abscess 
the  symptoms  will  sometimes  subside  for  a  day  or  a  few  days  and 
give  the  appearance  of  a  turn  toward  recover>' — and  then  return 
with  increased  severity  and  progress  more  rapidly  and  dangerou!»ly 
than  ever.  Such  a  localized  abscess  should  be  evacuated  before  it 
becomes  large  or  escapes  into  the  general  cavity  or  its  toxines  arc 
absorbed.  In  some  cases  the  suppurative  inflammation  spreads  by 
continuity  and  contiguity  and  rapidly  becomes  general;  or  a  small 
abscess  in  the  appendix  perforates  before  plastic  exudate  has  sealed 
oflF  the  diseased  area  and  thus  infects  the  general  peritoneal  cavity ; 
or  general  suppurative  peritonitis  follows  the  bursting  or  burrowing 
of  a  localized  peritoneal  abscess  into  the  general  peritoneal  cavity, 
as  before  described. 

Gangrenous  appendicitis  begins  like  an  ordinary  catarrhal  at- 
tack. On  the  second,  third,  and  fourth  day  perforation  occurs,  with 
sudden  severe  abdominal  pain,  vomiting,  s>'mptoms  of  shock,  or 
collapse,  cold  perspiration,  with  a  weak,  rapid,  and  low  tension  pulse, 
followed  by  subnormal  temperature  or  a  sudden  rise  to  105  or  106 
degrees  F.  If  reaction  does  not  occur,  and  within  a  day,  or  some- 
times within  a  few  hours,  there  is  profound  prostration,  with  tympa- 
nites, continued  vomiting  which  becomes  stercoraceous,  pinche<l  fea- 
tures, leaky  skin,  running  pulse,  collapse  an<i  death.  Reaction  may 
occur,  allowing  the  patient  to  survive  a  few  days  longer,  during 
which  septic  s>'mptoms  develop.  Fever  continues,  though  not  ex- 
tremely high;  the  abdomen  is  painful,  tympanitic,  and  extremely 
tender  all  over,  with  vomiting,  sweating,  stupor  or  dullness,  or  some- 
times convulsions.  Remission  of  the  symptoms  may  occur,  but  they 
renew  their  force  and  the  patient  succumbs. 

It  is  not  to  be  supposed  that  the  different  pathological  types  of 
the  disease  can  be  always  diflFerentiated  clinically,  nor  that  cases  often 
or  usually  present  the  definite  group  of  symptoms  here  described. 
Even  in  the  adult  the  s>'mptoms  and  course  are  not  always  typical ; 
and  in  children  they  are  very  often  atypical  an<i  extremely  (iiflScult 
to  determine.  Pain  may  be  present,  but  one  may  be  entirely  at  a 
loss,  from  the  child's  words,  looks,  or  actions,  as  to  where  the  pain 
is  located.  If  the  patient  himself  knows  where  he  feels  the  pain,  it 
may  have  been  reflected.  Often  the  pain  of  appendicitis  is  reflected 
to  the  plexus  of  Meissner  an<l  Auerbach  and  felt  in  the  neighbor- 
hood of  the  umbilicus.  If  pain  is  distinctly  located  near  the  um- 
bilicus on  the  right  side,  and  nowhere  else,  it  is  thought  to  be  almost 
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pathognomonic.  One  is  apt  to  think  of  pain  resulting  from  inflam- 
mation as  being  constant,  while  a  paroxysmal  pain  is  of  spasmodic 
origfin.  But  the  pain  of  inflammation  of  the  appendix  is  paroxysmal, 
often  leading  to  the  error  of  considering  it  due  to  colic,  either  in- 
testinal, hepatic,  or  renal,  in  children  especially  intestinal  colic.  But 
colic  has  no  fever  and  no  localized  tenderness. 

Tenderness  in  the  region  of  the  appendix  is  a  valuable  symptom. 
But  the  child  fears  a  touch  anywhere  upon  the  abdomen,  and  does 
not  discriminate  between  pain  and  tenderness. 

Muscular  rigidity — local  rigidity  of  the  abdominal  muscles — ^is 
one  of  the  most  reliable  symptoms  of  inflammation  beneath.  But  in 
a  child  it  will  often  require  the  greatest  tact  and  skill  in  examining 
to  detect  it.  The  child  dreads  to  be  hurt  and  contracts  the  abdominal 
muscles  as  soon  as  or  even  before  they  are  touched  by  the  examin- 
er's fingers.  Unless  his  confidence  is  gained  or  his  attention  diverted 
it  may  be  impossible  to  tell  whether  rigidity  is  present  or  absent 
from  any  or  all  of  the  abdominal  muscles.  With  pain  referred  to 
the  left  side,  and  with  abscess  in  the  pelvis  there  will  be  muscular 
rigidity  of  both  sides  of  the  lower  abdomen. 

Vomiting  is  a  common  symptom,  though  in  some  cases  it  is 
absent  altogether.  It  is  apt  to  begin  as  early  as  the  pain.  Its  cessa- 
tion or  continuation  is  some  measure  of  the  severity  of  the  case; 
that  is,  in  the  favorable  cases  it  does  not  usually  persist.  Yet  I  have 
known  it  to  last  at  intervals  for  a  week,  and  continue  two  days  after 
the  abscess  was  evacuated  by  operation,  and  the  patient  recovered. 
The  vomitus  consists  simply  of  gastric  contents  early  in  the  case; 
later  it  is  mixed  with  bile,  and,  lastly,  in  cases  progressing  toward  a 
fatal  termination,  it  becomes  stercoraceous. 

Tympanites  and  constipation  arc  generally  present.  The  tympa- 
nites may  result  from  the  constipation,  or  it  may  be  due  to  paralysis 
'or  sepsis,  or  obstruction  by  bands  of  adhesions.  Deaver  quotes 
Richardson's  suggestion  of  differentiating  by  auscultation  between 
a  collection  of  gas  from  paralysis  of  the  intestines.  With  the  former, 
peristaltic  movements  may  be  heard,  but  not  with  the  paralysis.  A 
persistently  distended  abdomen  and  vomiting  are  a  very  unfavorable 
combination  of  symptoms. 

Diarrhea  is  unusual,  and  generally  turns  one's  thoughts  toward 
gastro-enteritis ;  yet  it  may  occur  in  appendicitis. 

Tumor  may  be  present  in  twenty-four  or  forty-eight  hours,  or 
later,  or  it  may  not  be  present  at  all.  even  in  a  severe  case.  It  may 
be  quite  diffuse,  or  distinctly  circumscribed.  Two  procedures  valu- 
able in  the  examination  of  obscure  cases  arc  frequently  omitted.  One 
is  anesthesia  and  the  other  is  rectal  examination.  In  a  fractious  or" 
nervous  child  it  may  be  entirely  impossible  to  form  an  idea  whethef 
tumor  is  present,  until  the  patient  is  quieted  by  a  few  whiffs  of' 
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chloroform.  Then  the  shallow  ahdominal  cavity  and  thin  alMloniinal 
walls  afford  conditions  favorahle  for  i>alpation  and  percussion. 
Rectal  examination  with  or  without  anesthesia  shouM  never  be 
omitted  in  any  case  of  doubt.  By  this  means  tumefaction  may  be 
discovere<l,  abscess  sometimes  recognized,  or  tendemes^i  localized, 
when  the  same  could  not  be  accomplished  through  the  abdominal 
walls.  The  finger  reaches  much  farther,  anatomically,  in  the  rectum 
of  a  child.  In  all  these  examinations  extreme  caution  and  gentleness 
are  necessary,  remembering  the  liability  of  tearing  adhesions  or 
bursting  softened  tissues. 

The  temi>erature  is  not  a  reliable  index  to  the  condition  of  the 
patient.  There  may  be  a  considerable  amoimt  oi  fever — 102  or  103 
degrees  in  a  catarrhal  case  that  will  end  favorably :  and  there  may  be 
gangrene  without  any  alarming  temperature.  .V  suddi*n  dn>p  of 
temperature  is  unfavorable:  and  a  more  gradual  decline  does  not 
always  indicate  that  all  is  going  well. 

The  pulse  is  of  more  importance  as  an  index,  if  not  of  the 
progress  of  the  disease,  at  least  of  the  strength  of  the  patient.  But 
there  is  nothing  reliable  about  pulse  or  temperature  to  aid  in  dif- 
ferential diagnosis. 

Frequent  micturition  is  a  common  symptom  and  is  apt  to  sug- 
gest renal  colic  or  other  disease  of  the  urinar>'  organs  as  an  explana- 
tion of  the  pain  and  other  symptoms.  It  is  <lue  either  to  irritation 
of  the  nerves  of  the  bla<!der  when  the  inflamed  api^endix  is  in  close 
proximity,  or  to  irritation  communicated  through  the  sympathetic 
nei^ous  system.  The  urine  is  generally  diminishe*!  in  total  amount 
and  sometimes  contains  indican  and  albumen. 

.'Mteration  of  respiration  is  not  reganled  as  of  much  importance 
in  the  adult.  But  in  the  infant  and  young  child,  in  whom  the  t>pe  of 
respiration  is  alnlominal,  a  fixation  of  the  nlnlominal  muscles  and 
diaphragm  and  a  change  to  costal  respiration  is  more  noticeable.  It 
might  Ik*  thought  to  indicate  respirator>*  di^ea-e.  Distension  of  the 
abdomen  also  may  quicken  the  respiration  rate  and  even  cause  a 
gnmting  expiration  resi-mbling  that  of  pneum<»nia.  Tlie  tliagnosis 
of  appendicitis  from  basal  pneumonia,  or  diaphragmatic  pleurisy  i« 
m^t  always  easy,  but  mistakes  would  <KCur  le«»s  often  if  the  possibility 
of  appendicitis  in  chihlren  were  borne  in  mint!,  and  the  muscular 
rigidity,  tenderness,  ami  tumescence  searche<l  for. 

Restlessness  is  characteristic  of  childh««od.  but  if  a  child  with 
symptoms  of  appendicitis  l)ecomes  extremely  restless,  it  denotes  the 
presence  of  pus.    f  Heaver.) 

In  children  the  s4>-calle«l  larwite  fnrm  «»f  ap|>en<licitis  is  rather 
common.  If  a  child  is  not  at  the  moment  severely  «iick  or  weak  or 
in  pain,  he  wants  to  1h»  up  and  al>out.  and  f»>rgets  or  <lisreganls 
minor  symptoms.  Within  a  few  days  «>f  thi^  writing  I  have  operated 
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on  a  boy  of  five  years,  finding 
tending  over  the  brim  into  tl 
operation  he  was  up  and  clc 
down  stairs  to  take  the  str 
allowed. 

The  diagnosis  from  acu 
tion  is  often  very  difficult  eai 
my  cases,  a  girl  of  twelve  ) 
abdomen  and  vomiting.  Tb 
domen  was  painful,  tender,  a 
possible.  Fever  rose  prompt 
had  eaten  a  quantity  of  raw  p 
prune  stone.  The  use  of  c 
doses  of  calomel  and  broke 
bowels  and  they  discharged 
prune  skins.  By  the  third  d 
sided,  and  also  the  tympanit 
induration  could  be  felt  in  th 
which  had  seemed  general  1 
Operation  confirmed  the  revis 

Appendicitis  is  sometime 
for  hip  disease.  Intussusce 
with  appendicitis,  and  so  alsc 

Leucocytosis  is  said  to  1 
pendicitis.  But  by  the  tim< 
unmistakable  symptoms,  whic 
appendicitis  hemoglobin  is  n 
and  the  erj^throcytes  to  two  n 

In  chronic  appendicitis  1 
previous  attacks,  though  thes 
or  something  else.  Pain  or 
right  iliac  region.  Pain  may 
of  the  umbilicus.  There  i: 
cecum,  and  constipation,  whi 
is  frequently  neurasthenia  oi 
takes  the  form  of  irritabilit 
disturbances  of  digestion ;  ; 
on  acute  exacerbation  of  the 
symptoms  are  tenderness  lo( 
and  pain  excited  by  palpati( 
the  pain.  The  appendix  ma} 
other  cases  it  undergoes  conti 
tion  or  the  tumefaction  of  a 

Prognosis. — The  prognc 
nosis  and  the  line  of  treatn 
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impossible.  Some  writers  claim  that  95  per  cent,  of  all  cases  will 
recover  under  medical  treatment.  But  the  men  who  have  ha<l  nu>st 
experience  with  the  disease  will  not  agree  to  this  statement.  Rib* 
bcrt  places  the  number  of  complete  recoveries  under  medical  treat- 
ment at  16  in  400.  A  somewhat  larger  number  than  this  apparently 
recover.  But  according  to  Dorfer.  of  those  who  apparently  recover 
without  operation  30  per  cent,  have  a  recurrence.  Catarrhal  ap- 
pendicitis may  recover.  But  no  one  can  be  absolutely  sure  that  it  is 
only  catarrhal  appendicitis;  nor  that  it  will  remain  only  catarrhal; 
nor  if  recovery  occurs  for  the  present,  that  the  disease  will  not  recur. 
Cases  that  recover  with  adhesions  may  have  obstruction  of  the  bowels 
from  the  adhesions.  If,  early  in  the  attack,  the  bowels  respond 
promptly  to  laxatives  and  are  thoroughly  emptied,  the  prognosis  is 
thereby  improved.  A  case  operated  early  before  there  is  perforation 
or  peritonitis,  or  abscess,  that  is.  while  the  disease  is  entirely  within 
the  appendix,  will  probably  recover,  unless  it  is  quite  a  young  child. 
The  prognosis  in  all  young  children  is  uncertain.  (^Ider  children 
do  better,  even  better  than  adults.  Cases  operates!  when  there  is  a 
localized  abscess,  and  no  symptoms  of  general  peritonitis,  general 
septicemia,  or  pyemia,  generally  recover.  If  either  of  the  other  con- 
ditions are  present  the  prognosis  is  ba*l.  Cases  having  general 
peritonitis  at  the  time  of  the  operation  have  recovered,  but  this  is 
not  the  probable  termination.  More  cases  die  of  general  peritonitis 
than  from  any  other  cause ;  but  many  end  in  pyemia.  The  virulence 
of  the  infection  has  a  ver>'  important  bearing  on  the  result  in  cases 
treated  medically.  In  cases  treated  surgically  the  progni»sis  is  better 
the  earlier  the  operation.  If  abscess  has  fonned.  the  pn>gno>i$  is 
not  as  fjooil  as  if  the  operation  were  made  lK*fore  abscess  fonnation. 
And  if  general  |)eritonitis  is  present  with  a  rapiil  compressible  pulse 
and  profuse  [Hrrspiration.  operation  will  most  likely  avail  nothing; 
and  to  refrain  from  operating  offers  about  as  little  hoi>e. 

Treatment. — F*rom  what  has  been  said  of  the  pathology*, 
symptoms,  and  course,  diagnosis,  an<l  prognosis,  the  line  of  treat- 
ment will  readily  be  inferre<l.  Medical  treatment  is  to  be  followed 
only  until  a  diagnosis  can  be  made;  then  the  treatment  is  surgical. 
Yet  [>ro|>er  medical  treatment  can  do  a  great  deal  of  good,  and  wlut 
is  equally  imiH>rtant,  can  avoid  a  great  deal  of  harm.  Re^t  in  bed 
is  im|)erative.  from  the  moment  appendicitis  is  suspected.  To  empty 
the  bowels  i>  the  lirst  object.  Pain  and  vomiting  may  be  present, 
but  the>e  are  <»ften  relieved  better  by  emptying  the  intestinal  tract 
than  in  any  other  way.  To  clear  the  bowels  there  is  nothing  letter 
than  castor-oil ;  but  it  is  often  not  toleratetl  by  the  stomach.  In  the 
presence  of  vomiting,  calomel  and  sodium  bircarbonate  are  better, 
usually  in  small  and  quickly  repeated  do*«es.  |K:rhaps  one-tenth  of  a 
gram  at  a  dose  every  half-hour.    After  halt  a  grain  or  a  grain  ur 


SURGICAL  Dl 


more  has  been  taken  it  can  I 
saline  laxative,  such  as  citrat< 
the  meantime,  however,  the 
enemata.   Also  an  icebag  sho 
iliac  region,  and  a  small  must^ 
most  important  thing  to  refrai 
in  any  form.   Opiates  lock  up 
the  symptoms  and  give  an  ap 
opposite  to  the  true  condition, 
without  doing  any  harm  by  the 
one  drachm,  to  glycerine  one 
region  should  be  smeared  (aft 
this  preparation,  and  covered 
be  used  outside  of  this  dressii 
those  who  have  closely  studic 
once  the  appendix  is  inflamed, 
and  the  sooner  this  is  done  the 
are  more  especially  true  of  ch 
the  child  the  more  urgent  the  i 
reasons  have  already  been  st 
resistance  to  the  progress  of 
the  inflamed  area  with  prote 
rapid  perforation,  and  to  gei 
children,  as  compared  with  a< 
and  this  is  a  disease  in  which 
The  longer  this  continues  the 
nutrition  and  recuperative  p< 
operation  is  early  in  the  case  v 
appendix.   If  not  seen  or  not  < 
betrays  the  presence  of  local 
the  most  favorable  time  for 
small  number  of  cases  in  wh 
or  two  will  allow  more  time  fc 
can  be  made  with  greater  safe 
cemed.   But  some  of  these  c 
and  admit  of  safe  delay  wil 
dangerously  active.   It  is  pra 
can  safely  wait  and  which  can: 
in  resolution  that  the  risk  of  ^ 
us  back  to  the  rule  that  in  cl 
the  safest  line  of  treatment, 
sent  to  operation,  or  for  any 
recovers  for  the  time  being,  t 
be  explained,  and  operation  in 
able  time  than  during  an  atta- 
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Operation, — There  are  four  principal  conditions  under  which 
operation  for  appendicitis  is  done.  First,  early  in  the  attack  when 
the  disease  is  still  confined  to  the  appendix.  Secondly,  when  abscess 
has  formed  but  is  limited  by  adhesions.  Thirdly,  in  the  presence  of 
general  peritonitis  or  where  abscess  has  recently  escaped  into  the 
peritoneal  cavity.  Fourthly,  in  the  interval  of  the  exacerbations  of 
chronic  or  recurrent  appendicitis. 

AH  of  these  operations  are  done  upon  the  strictest  principles 
of  antiseptic  surgery.  Even  in  cases  thought  to  be  purulent  or 
septic,  care  is  taken  not  to  make  matters  worse  by  introducing  new 
infective  agents  or  by  distributing  further  those  already  in  the  sys- 
tem. There  arc  numerous  methods  of  operating  and  many  modified- 
tions  of  each  method.  I  shall  describe  only  such  as.  in  my  judgment 
and  experience,  are  best  adapted  to  meet  the  conditions  in  children. 

The  patient  receives  a  bath  of  hot  water  and  soap  and  a  complete 
change  of  clothing  and  bed  linen.  The  abdomen,  groin,  and  right 
loin  are  thoroughly  scrubbed  with  green  soap  or  ethereal  soap  and 
hot  water,  applied  with  a  piece  of  flannel  or  gauze,  and  thoroughly 
rinsed  with  sterile  water.  This  is  followed  by  ether  or  alcohol  and 
bichloriile,  and  then  with  a  compress  of  gauze  wet  with  bichloride 
solution  I  to  1000,  which  covers  the  parts  during  the  adjustment  of 
the  sterile  sheets  and  towels.  This  would  be  the  preparation  for  an 
emergency  operation.  If  there  is  time  to  spare,  as  in  an  interval 
operation,  such  preparation  should  be  made  on  the  previous  day, 
and  the  bichloriile  compress,  i  to  2000,  covered  with  cotton  and  a 
binder  left  on  over  night.  Washing  with  alcohol,  followed  by  bi- 
chloricle  solution  and  then  sterile  water,  is  repeated  just  before  the 
operation.  Care  sliouhl  be  taken  to  protect  the  chiUl  from  coM  and 
shock  by  having  the  limbs  wrapped  in  cotton  and  all  parts  not  neces- 
sarily exi)*>sed  well  covere<l.  After  washing,  the  |)atient  shouM  not 
be  allowed  to  lie  upi»n  a  wet  surface  during  the  operalii>n.  Every- 
thing underneath  should  be  dr>'  and  warm,  and  hot-water  bottles 
should  contribute  their  warmth.  (43) 

One  uses  cither  the  McBumey  or  the  simple  incision.  The  Mc- 
Bumey  incision  is  a  little  more  difficult  and  takes  a  little  more  time 
(not  merely  to  make  the  incision,  but  to  work  through  it)  than  the 
simple  incision,  and  unless  the  operator  is  quite  familiar  with  it 
should  Ikt  re*«erved  ft>r  older  children  who  are  als*)  in  good  condition 
for  ofHTation.  It  is  not  suite«l  for  pus  ca^es.  Hut  it  ha>  the  ad- 
vantage ol  iK'ing  ver\-  seldom  followed  by  ventral  hernia.  In  the 
.McBunicy  o|K:ration  the  <>|)ening  is  ma<ie  half  way  between  the 
right  linea  semilunaris  and  the  anterior  iliac  spine.  The  incision 
i*  cur\ed.  with  the  convexity  outwanl.  No  muscle  i*  cut.  but  only 
the  faNci.T*.  Each  muscle  is  divide<l  by  blunt  dissection  in  the  direc* 
tion  of  it>  fibers.  Thus  the  external  oblique,  and  the  internal  oblique 
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and  transversalis,  are  successively  opened  and  held  by  retractors, 
thus  exposing  the  transversalis  fascia,  which  is  divided  in  the  same 
direction  as  the  fibers  of  the  internal  oblique  and  transversalis.  The 
incision  in  the  peritoneum  is  transverse.  The  incision  is  now  held 
open  by  one  or  two  pairs  of  retractors.  The  anterior  longitudinal 
muscular  band  of  the  cecum  is  traced  downward,  the  appendix 
brought  up  into  the  wound  and  removed,  the  stump  is  invaginated. 
The  peritoneum  is  closed  with  a  continuous  catgut  suture,  and  the 
incision  of  the  transversalis  fascia  also  closed  in  the  same  manner. 
The  separated  fibers  of  the  internal  oblique  and  transversalis  are 
allowed  to  come  together  and  secured  by  a  couple  of  sutures.  The 
incision  of  the  aponeurosis  of  the  external  oblique  is  closed  by  con- 
tinuous sutures  of  catgut  or  kangaroo  tendon,  and  the  skin  incision 
by  continuous  subcutaneous  catgut  suture.  The  wound  is  then  sealed 
with  iodoform  collodion. 

The  simple  incision  is  made  in  the  direction  of  the  right  Hnea 
semilunaris,  just  at  the  outer  margin  of  the  rectus  muscle.  It  has 
one-third  of  its  length  above  a  line  drawn  from  the  anterior  superior 
spine  of  the  ilium  to  the  umbilicus.  If,  from  the  presence  of  tumor 
and  the  other  symptoms,  one  is  confident  of  finding  a  localized  ab- 
scess, it  is  well  to  make  the  incision  farther  to  the  right,  perhaps 
half  way  between  the  semilunar  line  and  Poupart's  ligament  and 
parallel  with  the  latter.  This  keeps  the  operation  farther  away  from 
the  adhesions  which  wall  oflF  the  abscess,  and  perhaps  affords  bet- 
ter drainage.  The  length  of  incision  usually  advised  in  adults  is 
three  inches.  Some  operators  think  two  inches  is  enough.  Two 
inches  certainly  is  enough  in  children  in  most  cases  and  sometimes 
less  will  do.  Their  abdominal  walls  are  comparatively  thin  and  the 
cavity  not  deep.  But  if  there  are  extensive  adhesions  of  the  ap- 
pendix which  cannot  be  reached  or  brought  up  into  the  wound,  en- 
large the  incision  as  much  as  is  necessary  to  do  the  work.  All 
bleeding  should  be  controlled  with  pressure  forceps  before  the  peri- 
toneum is  opened.  Care  should  be  taken  lest  distended  or  even  ad- 
herent bowel  be  opened  into  immediately  with  the  peritoneal  incision. 
The  peritoneum  being  picked  up  between  two  pairs  of  tissue  forceps 
is  incised  a  distance  of  one  inch.  The  index  finger  carefully  intro- 
duced now  cautiously  and  gently  explores.  One  has  trembled  to  see 
a  brawny  pair  of  fingers  plunged  into  a  child's  abdominal  cavity  and 
thrust  hither  and  thither.  If  it  is  an  interval  case  the  cecum  can 
now  be  picked  up  and  traced  down  to  the  appendix,  which  can  be 
brought  out  at  the  opening  and  amputated.  This  is  done  by  first 
transfixing  the  meso-appendix  at  its  base,  tying  it  oflF  with  catgut 
and  then  removing  it  with  scissors.  In  an  older  child  in  good  con- 
dition for  operation  time  may  now  be  taken  to  form  a  cuff  of  the 
serous  coat  of  the  appendix.  This  is  cut  around  the  circumference 
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of  the  appendix  a  quarter  of  an  inch  from  the  wall  of  the  cecum 
anil  dissected  back  to  that  viscus.  The  appendix  is  then  li^ated  with 
silk  and  cut  off.  The  mucous  lining  of  the  stump  is  then  scraped 
with  a  small  curette  and  touched  with  a  solution  of  bichloride  of 
mercury.  1  to  2000.  and  then  with  a  solution  of  carbolic  acid,  I  to  60. 
The  cuflf  is  then  folded  in  by  stitchinfsr  with  fine  silk  in  a  round 
needle.  The  stump  is  then  invaginated  into  the  end  of  the  cectun, 
where  it  is  held  by  continuous  Lembert  sutures.  A  simpler  method, 
more  quickly  done,  and  therefore  often  useful  with  children,  omits 
the  formation  of  the  cufF.  The  appendix  is  simply  ligated  and  cut 
off.  The  mucous  lining  of  the  stump  is  curetted  and  touched  with 
pure  carlx)lic  acid  and  the  excess  of  acid  wiped  off.  The  cut  ends 
of  the  stumps  of  the  meso-appendix  and  of  the  appendix  are  united 
face  to  face  by  a  few  stitches,  or  sometimes,  but  not  always,  the 
apfHmdical  stump  is  invaginated  by  Lembert  or  a  purse-string  suture. 
If,  however,  abscess  is  present  it  is  better  to  enlarge  the  peritoneal 
incision  to  the  size  of  the  external  wound  and  introduce  a  wall  of 
strips  of  sterile  gauze  along  the  inner  side  of  the  wound,  shutting 
off  access  to  the  general  peritoneal  cavity,  as  one  explores  deeper  and 
deeper.  The  finger  finds  the  abscess,  which  wells  up  and  flows  or 
is  mopjK'd  out  with  gauze  sponges.  At  this  fx^int  opinions  of  opera- 
tors differ  as  to  the  next  step.  Some  say  the  o|HTati(>n  is  not  com- 
plete unless  the  appendix  is  removed,  and  they  proceed  to  explore 
and  find  and  then  to  remove  it  as  if  no  pus  were  present.  Others 
are  content  to  introduce  drainage  and  end  the  operation.  If  the  ap- 
pendix comes  readily  under  the  fingers  and  is  easily  brought  into 
the  \Noun<!,  I  remove  it.  Rut,  whatever  one  may  do  in  case  of  an 
adult.  I  consider  it  bad  practice  in  a  child  to  make  any  extended 
search  for  the  appendix  in  a  pus  case.  I  realize  that  in  one  sense 
the  operation  is  not  complete.  I  realize,  to*),  that  many  a  surgeon  is 
as  anxious  to  add  another  appendix  to  his  collection  as  an  Indian 
is  to  hang  another  scalp  at  his  girdle  as  a  proof  of  his  prqwess ;  but 
the  surgeon  has  no  right  to  risk  his  patient's  life  for  this  purpose. 
If  the  apiKudix  must  be  removed,  which  i^  not  always  the  case,  it 
can  be  better  done  at  some  future  time.  It  is  a  ver>'  poor  time  to 
do  it  with  pus  separated  from  the  peritoneal  cavity  by  only  weak  and 
scanty  adhesions,  which  may  easily  be  parted  in  the  manipulations 
necessar>-  for  the  appendicectomy.  Besides,  no  operation  in  a  child 
should  l)e  prohmged  when  it  can  possibly  Ik*  avoided.  The  abscess 
.«^hould  be  wi|H'd  out  as  clean  as  may  be  with  gauze  sponges;  or  if 
the  child  is  very  weak  and  ba<l,  time  shouhl  not  be  consumed  e\*en 
for  this.  An  onlinar>*  nibber  drainage  tulnr  or  preferably  the  rub- 
ber tissue  drainage  tube  with  a  wick  of  io<lotorm  gauze  very  lightly 
filling  it  shtuild  be  passed  to  the  bottom  of  the  cavity  wherever  that 
may  be.    The  incision  may  be  partly  clo>ed,  leaving  space  for  the 
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drainage,  and  abundant  moist  gauze  and  dry  cotton  dressing  should 
be  applied. 

If  pus  is  free  in  the  abdominal  cavity  it  should  be  flooded  out 
with  hot  sterile  normal  saline  solution.  If  the  patient  is  an  older 
child  and  in  fit  condition  to  withstand  further  work,  and  the  appen- 
dix can  he  reached  and  detached  without  too  much  delay  and  dissec- 
tion, it  may  be  removed,  for  in  such  a  case  manipulations  do  not  en- 
danger the  spread  of  pus ;  it  is  only  a  question  of  shock.  Ordinarily 
it  is  better,  after  flushing  out,  to  introduce  strips  of  gauze  in  various 
directions  into  the  abdomen,  their  ends  emerging  at  the  wound; 
drainage  to  the  location  of  the  appendix ;  introduce  sutures  between 
the  gauze  strips,  but  leave  most  of  them  untied;  and  apply  the 
dressings. 

In  closing  the  simple  incision  the  peritoneum  is  united  with 
continuous  catgut  suture,  the  muscular  layers  with  simple  or  mat- 
tress suture  of  kangaroo  tendon,  chromicized  catgut  or  silk,  and  the 
skin  with  subcutaneous  or  ordinary  suture  of  silkworm  gut.  Moist 
bichloride  gauze  and  dry  cotton  should  be  held  securely  in  place  with 
adhesive  straps  almost  encircling  the  body.   A  binder  covers  all. 

After  Treatment  is  important.  The  child  should  be  put  to  bed 
with  hot-water  bottles.  The  room  should  be  quiet  and  he  should  be 
well  watched.  It  is  usually  safer  to  restrain  children  by  tying,  or 
pinning  clothing  to  mattress.  They  toss  about.  Some  will  pull  at 
the  dressings.  I  have  had  a  boy,  within  a  few  hours  after  his  opera- 
tion, while  the  nurse  was  attending  for  a  moment  to  another  patient, 
jump  out  of  bed,  run  out  of  the  ward  and  down  the  hall  in  search 
of  a  drink  of  water.   No  harm  came  of  it,  but  there  might  have. 

Vomiting  from  the  anesthetic  should  be  avoided  as  much  as 
possible.  The  use  of  oxygen  with  and  after  the  anesthetic  aids  in 
this.  Also  free  air  in  the  room  and  an  empty  stomach  for  hours. 
A  normal  saline  enema  or  a  coffee  saline  on  putting  to  bed  relieves 
both  shock  and  thirst.  Hypodermoclysis  of  normal  saline  is  useful 
but  painful,  and  especially  if  any  large  quantity  is  used  slowly;  but 
a  couple  of  ounces  may  be  put  under  the  skin,  while  still  under  the 
anesthetic.  Use  strychnia  or  camphor  if  necessary.  No  morphine 
should  be  used.  The  urine  should  be  watched.  The  usual  rule  after 
anesthesia,  of  allowing  nothing  by  the  mouth  for  at  least  four  hours, 
should  be  observed.  Then  bits  of  ice  may  be  tried  or  a  teaspoon  of 
hot  water.  If  the  stomach  continue  irritable,  nutrient  enemata 
should  be  promptly  resorted  to,  using  peptonoids,  pancreatized  milk, 
and  the  like.  For  tympanites,  rectal  injections  of  emulsion  of  asa- 
fetida.  In  clean  cases,  that  is,  no  pus,  and  the  wound  closed,  if  all 
goes  well,  without  rise  of  temperature  or  pulse  and  no  pain  or 
tension,  no  dressing  is  necessary  for  at  least  five  days.  The  wound 
may  have  closed  perfectly  and  stitches  may  be  removed.  Or  by  this 
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time,  unfortunately,  pus  may  have  developed  and  the  case  must  be 
treated  accordingly. 

In  drainage  with  a  tube  the  tube  should  be  kept  free  uf  any 
collection  of  fluid,  and  not  withdrawn  until  nothing  more  collects. 
Gauze  left  for  drainage  or  for  walling  off  would  best  not  be  dis- 
turbed for  two  days;  and  then  should  be  well  soaked  with  wann 
boric  solution  and  very  cautiously  removed.  After  irrigating  the 
cavity  without  the  least  force  or  pressure  it  is  again  packed  with 
iodoform  gauze  covered  with  moist  boric  or  bichloride  gauze,  cot- 
ton, straps  and  binder  and  left  for  another  two  days.  Drainage  i> 
withdrawn  if  pus  fonnation  ceases  or  the  cavity  closes  from  the 
bottom  by  granulation  and  approximation  of  its  walls.  Finally 
sutures  or  adhesive  straps  approximate  the  wound  margins  and 
hasten  their  closure. 

CHRONIC  (NON-TUBERCULAR)  PERITONITIS 

Chronic  peritonitis,  either  fibrinous,  serous,  or  suppurative,  may 
follow  the  acute  fonn.  Chronic  localized  |KTitoniti>  may  occur  as 
a  result  of  di>ease  of  any  organ  which  the  peritoneum  covers,  or 
from  the  growth  of  tumors  in  the  abdomen.  Hut  there  may  cnrcur 
in  rare  instances  a  form  of  chronic  peritonitis  that  is  not  tlue  to  any 
of  these  causes  nor  sometimes  to  any  known  cause.  Measles,  ex- 
posure to  cold  and  wet,  rheumatism,  and  remote  here<litary  syphilis 
have  been  listetl  as  causes.  Some  persist  in  the  opinitm  that  the 
disease  is  after  all  a  result  of  tubercular  infinrtion  in  which  the 
bacilli  liave  disap|)eared.  That  some  general  cause  is  at  work  seems 
to  1k'  indicate<l  by  the  occasional  presence  of  chromic  pleurisy  in 
the  same  case. 

Pathology. — The  most  obvious  finding  is  a  large  amount  oi 
ascitic  fluid,  usually  clear  and  slightly  greenish.  There  may  be 
flakes  of  fibrin  and  some  adhesions.  Disea>e  of  some  of  the  a!>- 
dominal  organs  covered  by  the  peritoneum  may  Iv  found  or  a 
tumor  the  presence  of  which  has  excite<l  the  peritoneal  inrtammaii«»n. 

Syftif*totfis. — There  may  be  no  symptt>ms  whatever  until  the  rn- 
brgement  of  the  alKhmien  is  noticed:  or  there  may  \k  a  peri««l  t»f 
malassiinilation  an<l  general  debility.  (Vcasionally  a  history  of 
irregular  sliglu  alMiominal  pain  and  ten«lerness  can  be  elicitetl,  and 
sometimes  irregidarity  of  the  bowels— either  constijiation  or  diar- 
rhea, or  thcio  may  alternate.  On  examinaticm  the  al>domen  is  ftumd 
to  contain  fluid,  which  gives  the  wave  of  fluctuation  on  percussion, 
and  if  tlie  cavity  is  n<n  too  tensely  filletl  with  it.  shifts  its  [>iisition 
when  the  position  of  the  child  is  changed.  If  the  distension  is  great 
it  may  be  iin|x>ssible  to  outline  liver,  or  spleen,  or  any  tumor;  the 
umbilicus  will  l)e  protuberant:  and  the  ab<lomen  remain*  dull  with 
the  patient  changed  to  any  position;  and  the  su|)erficial  veins  are 
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prominent  over  the  abdomen, 
swollen  from  pressure  upon  tl 
Fever  never  runs  high  an 
Diagnosis  and  Prognosis 
disease  of  heart,  liver,  or  kidj 
the  physical  signs,  testing  the  i 
test  it  may  be  impossible  to  exc 
after  several  weeks  the  simple 
ally  subside  and  recovery  ensi 
in  the  peritoneum  or  elsewhc 
ascites  increases  and  the  patie 
from  the  tumor  or  organic  < 
tonitis. 

Treatment. — As  in  other  f 
tion  is  rest.  This  is  best  obta 
although  not  necessarily  to  tl 
ford  frame  can  be  carried  out 
sometimes  alteratives  are  usefu 
or  Basham's  mixture,  which  c 
ous  tonic.  If  the  fluid  reman 
tension  interferes  with  the  cin 
respiration,  tapping  is  indicat 
the  trocar  and  canula  or  witl 
either  method  strict  antiseptic  ] 
peated  tappings  may  be  necei 
laparotomy  may  be  performed 
tonitis,  with  good  prospects  of 

TUBERCULi 

This  is  almost  synonymou: 
peritonitis  without  tuberculosis, 
and  by  some  is  thought  to  be  d 
which  are  destroyed  in  the  pi 
tonitis  is  chronic.  It  is  by  n< 
prevails  at  all  ages,  though  s< 
primary,  but  in  most  cases  it  is 
general  infection. 

Several  forms  of  tubercu 
the  acute  miliary,  second  the  asc 
the  ulcerative. 

The  Acute  Miliary  Fori 
miliary  tubercles  distributed  o 
evidence  of  local  inflammatior 
dom  attracts  attention  during  li 
eral  infection  which,  as  a  rule, 
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The  Ascitic  Form. — Tlie  second  or  ascitic  fonn  al^o  presents 
miliary  tulwrrcles,  but  thickly  placed  over  the  peritoneum,  the  sur- 
face of  the  intestine  and  the  mesenteries,  the  omentum  and  the 
serous  coverinp^s  of  all  the  viscera.  There  are  evi«lences  of  inflam- 
mation, and  of  some  plastic  exudation,  which  is  >mall  in  amount 
as  compared  with  the  ascitic  fluid  which  is  present.  This  fluid 
may  be  clear  and  serous,  of  a  jn^tiish-yellow  color,  if  the  infection 
is  purely  tubercular;  or  it  may  be  sero-purulent  when  pyogenic 
orf>;anisms  also  have  been  present :  or  it  may  \k  stained  w  iih 
blood.  The  disease  runs  a  subacute  or  chronic  course  of  a  few 
weeks,  or  more  often  of  three  or  four  or  more  months,  with  one  or 
two  degrees  of  fever,  progressive  weakness  and  moderate  loss  of 
weight 

S\mf>toms  and  Diagnosis. — The  symptoms  are  indefinite  until 
enlargement  of  the  ab<lomcn  is  noticed.  There  may  have  been  some 
vomiting  and  slight  ab<lominal  |)ain,  ami  bowel  di*«turbance :  but 
the  permanent  enlargement,  and  the  presence  of  fluid  characterize 
the  disease  as  more  than  an  ordinary  <ligestivc  ailment.  The  ab- 
domen becomes  filled  with  the  fluid.  This  may  easily  be  demon- 
strated by  the  |)ercussion  wave.  When  the  patient  is  placed  in  the 
dorsal  decubitus  the  fluid  gravitates  into  the  flanks,  where  it  gives 
a  dull  {KTcussion  note,  while  the  intestines.  fli>ating  near  the  umbili- 
cus, are  tymf^anitic.  The  <listension  may  graduall>  increase  to  such 
a  degree  that  the  entire  dome-sha|>e<l  atxionien  is  dull,  the  skin  is 
tense  and  shining,  with  large  blue  vein>  showing  on  the  surface  and 
the  protruding  umbilicus  filled  with  fluid.  Or  the  etTuNion  may  be 
sacculated  by  adhesions.  The  distension  precludes  the  palfiatiiMi  of 
enlarge<l  mesenteric  noiles  in  most  cases,  and  often  makc>  it  diflicult 
to  define  the  size  of  the  liver.  Hepatitis  or  perihq)atitis  may  be 
present,  but  cirrhosis  of  the  liver  may  generally  l»c  excluded  in  a 
young  chiM.  is  much  more  chronic  in  its  course,  anti  usually  pre- 
sents jaundice.  If  evidence  of  syphilis  can  be  obtainetl,  cirrhosis  is 
renileretl  probable.  Some  of  the  fluid  may  be  withdrawn  and  ex- 
amine<l  for  Iwcilli  or  injected  into  guinea-pigs  or  rabbits.  Onlinarily 
there  is  no  great  diflSculty  in  diagnosis,  yet  a  case  may  be  so  ct>mpli- 
cated  as  t<»  be  very  obscure,  as  illustrated  by  the  following  in  a  boy 
of  three  years.  It  was  saiti  that  a  year  previously  he  had  jui'^scd 
through  measles,  which  left  him  with  a  chronic  cough.  Fight 
months  after  the  measles  the  abdomen  was  noticed  to  be  enlarging. 
When  first  examined  in  my  clinic  at  the  College  of  Physicians  and 
Surgeons,  the  alwlmiien  was  so  tensely  filled  with  fluid  that  the  liver 
could  not  be  outlinetl.  Breathing  was  difllicult,  cough  almost  con- 
stant :  the  lond  mucous  rales  and  the  rapid  action  of  the  heart  ob- 
scured its  sounds,  no  valvular  munnur  being  detected.  The  area 
of  cardiac  dullness  was  increased.    He  was  up|)cd  and  eight  and 
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one-half  pints  of  fluid  were  w 
The  fluid  was  yellow  with  gi 
R.  G.  Schnee,  it  presented  1 
no  bacilli  were  found.  Aft< 
Fig.  190  shows  the  lower  m; 
line.  Spleen  not  palpable.  Tl 
some  bile.  The  blood  exa 
symmetrical  shape  of  the  live 
nated  endothelioma.  Reacti 
was  positive.  There  was  lo^ 
tubercular  peritonitis  was  n* 
ping  proposed,  but  the  parei 
months.  At  autopsy,  a  few 
and  mesentery,  and  a  numb 
were  cheesy.  The  important 
which  more  than  to  the  tuber 
and  hepatic  enlargement  and 

Prognosis. — The  progno 
in  death  by  exhaustion.  But 
recover,  by  reabsorption  of  t 
the  lesions  may  break  down  a 
adhesions,  terminate  fatally 
local  tuberculosis. 

The  Fibro-plastic  For 
this  variety,  but  if  so  it  is  not 
inflammation  produces  a  pi; 
that  become  fibrous,  joining 
walls  or  to  the  viscera ;  or  ui 
abdomen  that  lie  adjacent  to 
is  formed  it  is  sacculated  be 
insidiously  with  symptoms  v 
ance,  but  there  may  be  persi 
is  observed  until  the  abdome 
due  to  tympanites  at  first,  but 
in  shape  on  account  of  the  bin 
which,  if  the  walls  are  not  to< 
in  the  abdomen.  The  disea 
course,  both  as  regards  the 
weight;  and  in  respect  to  th 
may  subside  somewhat  and 
Fever  is  of  the  hectic  type 
There  may  be  pain  and  inter 
or  lymph  circulation  from  th 
nothing  characteristic  about  t 
present  unless  there  is  ulcer 
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which  is  not  as  common  a  symptom  as  some  suppose.  There  is  not 
uncommonly  etlcma  of  the  lower  extremities,  in  oiKl  contrast  with 
the  general  emaciation.  This  is  pro<luced  by  pressure  on  the  asccnd- 
inj^  vena  cava.  Albuminuria  may  result  from  interference  with  the 
renal  circulation.  Most  cases  extend  over  a  i>eri<^l  of  several  months 
or  a  year  and  end  fatally  by  exhaustion  or  |K'rhaps  by  lung  tubercu- 
losis, or  with  lardaceous  liver,  kidneys,  and  spleen.  An  occasional 
case  will  improve  after  three  or  four  months  and  make  an  apparent 
recovery. 

Tin:  I'lckrative  Form. — In  this  form,  as  its  name  implies,  the 
tendency  of  the  inflammation  is  toward  ulceration.  Fibro-plastic 
exu<Iation  takes  place  and  abundant  tuberculous  deposits  are  formed, 
but  these  underj^o  cheesy  defeneration  ami  break  down,  fonning 
tulnrrculcjus  abscesses.  In  this  form  the  alxlominal  walls  and  the 
intestines  themselves  are  more  apt  to  Ik*  inflamed  and  to  contain 
abscesses,  ulcers,  and  sinuses.  Distinct  masses  and  no<lules  may 
Usually  be  fell.  The  general  condition  is  more  typical  of  tuberculosis 
than  usually  obtains  with  the  other  fonns  of  tulxTcular  [Hrritimitis. 
Hectic  is  pri>ent  and  wasting  is  progressive.  .Mmost  invariably 
there  i>  lul)erculosis  of  other  organs  or  regions,  although  it  may 
be  hanl  to  tlenu»nstrate  during  life.  Recovery  from  the  ulcerative 
fonn  nee<l  n(»t  l>e  ex|>ected. 

Diijj^tiosis. — C  oncerning  the  diagnosis  of  all  the  forms  of  tuber- 
cular i>eritonitis  it  may  Ih!  sai<l  that  chronic  ascites  in  a  child  from 
any  other  cause  is  very  uncommon ;  an<l  that  if  it  is  accompanied 
by  hectic  fever  it  is  almost  certainly  tulK-rculoiis.  If  nodosities,  such 
as  enlarged  mesenteric  no<les,  can  be  fell,  or  irregularities  causi^l  by 
adhesions  or  encysted  collccti<»ns  of  fluids  in  various  parts  o{  the 
alxlomen ;  or  if  there  is  evidence  of  tulKTculosis  in  other  parts  of  the 
btnly  with  chronic  alnlominal  enlargement  an<l  ascites,  tubercular 
jKTil<»nitis  may  Ik-  presume<l.  Family  hisiory,  if  negative,  dcnrs  little 
to  exdiKle  it.  Pain  and  tenderness  are  of  uncertain  value.  The 
tulKTCulin  test  is  nf  value  for  <lemon-trating  the  presence  of  tulicr- 
culosis  in  the  system,  but  doos  nothing  in  regard  to  Ittcalizing  it. 
Tapping  is  useful  fiT  diagnosis,  if  the  kicilli  cm  found  in  the 
tluitl.  but  thiir  absi-ncc  d<K\s  not  absolutely  disprove  the  di>case. 
Im»culatitin  exiKTinunts  are  valuable.  Tapping  may  al*^i  make  fial- 
pation  of  the  alMloniinal  c««ntents  |H»ssibli-.  I'\plorat««ry  incision  is 
justifiable,  and  if  m.ide.  any  enlarge*!  lunpbalic  gland  enc<»unlereil 
.sht»uld  be  removed  for  miscro<copic  examination  and  inoculation 
test. 

Trcatuurnt. — The  general  treatnuMit  tif  tulKTCulosis  shouM  he 
instituted  and  tht>nnigh!y  and  |K*rsistentl\  carried  out.  Purgation 
or  other  irritation  ^'f  ibe  intestines  shonl»!  \k  av«»iileti.  but  the\  >h«iuld 
be  regulated  b\  diet,  enemata.  and.  ii  neces>ary,  b\  gentle  laxatives. 
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It  is  doubtful  if  much  may  b 
control  a  tubercular  process, 
fied  and  perhaps  the  invasion 
drugs.  The  use  of  ointmen 
grains  to  the  ounce,  with  an 
donnae  is  recommended  by  . 
ordinary  mercurial  ointment 
benefit  Of  more  positive  ui 
for  the  symptoms  of  pain  ai 
donna  (solid)  with  glycerir 
cleansing  the  skin  with  soap  i 
be  smeared  upon  it  and  then 

If  life  in  the  open  air, 
management  and  medicatior 
operative  treatment  is  indicat< 
to  operate  in  the  acute  milia 
disease,  nor  in  the  so-called  * 
fibro-plastic  without  ascites,  n 
progressive,  nor  in  the  presen 
culosis.  If  either  tubercular 
cular  nephritis  be  present,  o] 
in  which  diagnosis  has  been 
ploration. 

The  second  form  descr 
favorable  for  operation.  In 
at  cure  is  in  progress  and  m 
is  also  ascites,  or  fibrous  ban 
nites,  or  a  fluid  collection  e 
patient  is  losing  health  and  s 
or  in  severe  pain  which  is  ex 
but  to  operate. 

The  operative  treatment 
of  fluid  collections  with  or  w 
closure  or  drainage.  The  ps 
clearing  of  the  intestinal  trac 
fermentative  drugs  such  as  sa 
abdomen  should  be  prepared 
abdominal  section.  If  the  cz 
cision  is  made  in  the  linea-a! 
that  the  bladder  rises  higher 
younger  the  child  the  higher  t 
peritoneum  should  be  openec 
between  two  pairs  of  forceps 
two  fingers.  The  next  step  w 
fluid  is  free  in  the  peritoneal 
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it  to  flow  out  and  then  close  the  incision.  If  sacs  of  fluid  can  be 
detected  here  and  there,  held  by  adhesions,  they  should  be  reached 
and  evacuated.  Otherwise  the  adhesions  should  be  disturbed  as  little 
as  possible.  Some  operators  advise  the  removal  of  the  omentum,  if 
it  be  loaded  with  tubercles,  but  this  is  not  advisable  unless  large 
masses  api^ar  about  to  soften.  Its  removal  will  prove  more  trou- 
blesome than  might  be  anticipated  on  account  of  hemorrhage. 

If,  on  the  other  hand,  the  fluid  prove  to  be  purulent,  it  is  better  to 
irrigate  Oie  alxlomen  either  with  sterile  normal  salt  solution,  flowing 
gently  but  freely  through  the  nozzle  of  the  irrigator  at  a  temperature 
of  105  degrees  V.  Some  would  advise  a  solution  of  boracic  acid^ 
salicylic  acid,  or  argyrol,  which  are  all  good.  If  there  is  a  localized 
purulent  collection  in  some  part  of  the  abdomen,  the  incision  is  made 
there  in>tead  of  in  the  median  line  and  the  adhesions  separated  until 
the  abscess  is  found,  which  may  be  a  little  troublesome  to  do.  After 
evacuation  the  cavity  is  irrigated  as  before  descril)ed.  The  non- 
purulent cases  are  closed  without  drainage ;  in  the  purulent  a  drain* 
age  tul)e  or  cigarette  drain  of  rolled  rubber  tis>ue,  or  a  flexible  rub- 
ber-tissue tube  with  a  wick  of  iodoform  gauze,  or  simply  the  gauze 
wick  drain  may  be  used.  The  peritoneum  is  closed  with  continuous 
suture  of  catgut,  the  muscular  wall  with  catgut  or  kangaroo  ten* 
don,  and  the  bkin  with  silkworm  gut  A  few  operators  use  silver 
wire  through  the  skin  and  muscular  layer,  with  coaptation  stitches 
of  silkworm  gut  or  horsehair  between.  In  the  drained  cases  the 
drainage  is  removed  as  soon  as  possible,  usually  in  a  few  days  or  a 
week,  and  the  track  closes  by  granulation.  The  usual  dressings  of 
antiseptic  gauze,  cotton,  adhesive  strapping  and  binder  are  em* 
ptoyed. 

The  rationale  of  this  method  of  treatment  i>  not  well  understood, 
or  at  least  has  no  explanation  that  is  generally  accepted.  It  is  an 
empirical  method,  often  {Hrrmanently  successful.  It  relapse  occurs 
the  laparotomy  may  be  repeated  (45) 
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THE  ES0PH7 
II 

Malformation  of  the  Esc 
— Stricture  of  the 
formations  of  the  s 
suscEPTioN — Foreign 
Rectum — Fecal  Imp 

TERNAL  StRANGULATIO 

MALFORMATK 

The  esophagus  develo] 
stomach,  both  of  which  it 
formation  may  occur  by  fa 
the  stomach  below  or  less 
I  have  twice  met  malform; 
esophagus  join,  which  res 
Dr.  H.  T.  Clapp,  the  eso 
by  a  slit-like  orifice.  In  th 
pharynx  ended  in  a  blind  ci 
having  failed  to  reach  an< 
nection  between  pharynx 
partial  stenosis. 

FOREIGN 

Most  foreign  bodies 
stomach,  and  their  further 
section.  But  every  child  si 
should  be  examined.  Tb 
shape,  position  and  subst; 
bulky  body,  like  a  marble 
be  an  obstruction  tb  drir 
regurgitated.  A  coin  ma; 
position  so  that  neither  fo 
will  swell  by  absorbing  m< 
but  later.  A  body  not  ti 
tirely  blocking  it,  may  ca 
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first,  l)ut  later  inflammation  ri>cs  and  it  bixomes  embedded,  and 
ulocratinn.  and  probably  extensive  cellulitis.  suppurati«»n.  pneumonia, 
and  exbausti<»n  follow. 

TriOtmi-Ht. — If  a  bo<ly  l>e  lodged  just  below  ibc  gullet  it  may 
|)erbaps  Ir-  seen  by  direct  insjKCtion,  exten<ling  tbc  bead  fully  and 
usini;  a  tongue  de|>ressor  well  back.  ( )r  it  may  Ik*  t«  .ucbed.  and  pos* 
sibly  dislixlged.  with  the  index  finger.  If  it  l>e  l»xlged  lower  its  situa- 
tion may  sunictimes  Ik:  detected  by  libtening  at  the  chest  while  the 
child  >\\  allows  a  drink  of  water.  In  this  class  of  ca>es  the  gastro- 
scope.  as  devised  and  used  by  Jackson,  of  ritl>burg.  is  dc^tineu  to 
fill  an  iniiH)rtant  place.  Jackson  has  explored  not  only  the  esopha* 
gus.  but  the  stniiiach  of  a  babe  not  older  than  one  vear  and  twi)  days. 
In  the  absence  of  special  instruments  and  skdl  in  their  use,  the 
briitle  probang  may  l>e  employed  to  either  pu^h  the  Innly  on  into 
the  stiunach  or  to  withdraw  it.  The  bristles  of  the  instrument  hav- 
ing been  passed  below  the  obstruction  antl  spread  intn  disc  form 
by  proper  manijnilation.  the  botly  may  l>e  >\\ept  u|»ward  as  the 
instrument  is  withdrawn.  The  ingenii»us  coin-catchers  i»t  the  instru- 
ment makers  «»ccasii>nally  work  as  they  are  intemle*!,  ami  as  often 
do  not.  Iltnetics  should  not  be  used.  l''i»rcejfs  are  u>eful  if  the  b^nly 
is  of  suitable  sha|)e  to  be  seize<l.  is  within  reach,  and  the  surgeon 
dextrous.  Inversion  of  the  patient  and  bimanual  manipulation  may 
be  useful. 

I 'ailing  in  these  enileavt>rs,  csophagati>my  nui^-t  l>e  done,  and 
that  pnmiptly.  It  <ione  before  intlannnati'»n  and  fever  sui>ervene, 
there  is  a  g<H)d  prospect  (»f  recoverv.  The  iinpacti.»n  unrelieved 
will  cause  <leath.  The  ojHTation  is  d<»ne  as  in  the  adult.  Ufwin  the 
left  side,  an<l  is  diftkult  in  proi»ortion  as  the  chil  l  i^  shna-necke^l 
ami  fat.  The  external  incision  slunild  be  ample,  in  «'rder  that  hem- 
(►rrhage  in  the  depth  may  l)c  c«»ntrolled,  t»r,  beitrr.  avoided  by  seiz- 
ing vessels  before  they  are  cut.  The  recurrent  laryngeal  nerve, 
which  parses  between  the  esopliagus  and  the  trachea.  shouM  Ik* 
avi'ided.  'i  he  eMiphagus  can  lie  pushed  iiu«>  the  Wfund  by  a  curved 
sound  passiil  pt  r  nnin.  ami  <'jH-neil  with  scI^s.-fn.  Ihe  foreign  IhmIv 
sht»uM  then  be  removeil  with  forceps.  The  esiipha;:us  is  eli»>ed  with 
I.emlKTt  sutures,  unlesx  it  i>  liatlly  intlamed.  ainl  ihe  external  w«»und 
cli^M-d  with  drainage.  The  patient  is  feil  jht  rectu'n  fi»r  several 
4lays,  when  '-t«»Miach  feethng  by  tube  can  \k  um'iI.  i  See  Section  un 
K  iavage.  \ 

STRICTURE  OF  THE  ESOPHAGUS 

Striciuri  ^i  the  eM.pliagU'*  from  ma!f«  Trnatii  »n  has  ln-rn 
ailu«ied  ti'  in  an«  iher  section.  .\  more  coir.mon  i  .rtn  i^  causol  by 
cicatrices.  f«);l'»wing  l»urns  from  sw allow  wi.^  c«Tr.'^i\e  substances, 
such  as  concentrated  he  or  ammonia,  or  from  scaldmg. 
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Symptoms, — Symptoms  i 
after  the  accident.   The  ste 
and  regurgitation,  and  in  th 
mistaken  for  foreign  body, 
from  starvation. 

Treatment — ^Treatment 
and  gavage  and  rectal  feedin 
The  trouble  is  apt  to  recur  an 
tion.    Some  cases  ultimately 
of  the  stomach  mucosa. 

PYLO] 

Pyloric  stenosis  may  be 
widely  as  to  pathology.  Fin 
secondly,  hypertrophic  stenosi 
thirdly,  spasmodic  constricti 
second  and  third  kinds  are  th 
title  "pyloric  stenosis  of  inf 
hypertrophic  an  spasmodic, 
older  children. 

Etiology  and  pathology.- 
hypertrophy,  occurs  in  rare 
other  regions  of  the  gastro-in 
common  bile-duct  and  in  the 
gree  even  to  atresia.  It  is  a 
ultimate  etiology.  The  malf( 
pylorus. 

Hypertrophic  pyloric  st 
only  as  to  its  etiology  and  pa 
is  established.  (Hirschsprur 
not  the  same  as  spasmodic  j 
that  it  may  be  accompanied 
hypertrophic  or  spasmodic  sti 
rhal  conditions  of  the  muco 
Skillful  feeders  like  Huebner 
gravated  conditions,  and  in  1 
fatal  closure.  But  it  cannot 
stenosis  never  exists.  Nor  1 
of  the  pylorus  persisting  evei 
sembling  hypertrophic  stenos 
the  organic  tumor  found  by 
after  death,  and  before  and 
other  symptoms.  This  tumoi 
and  the  microscope  reveals  tl 
in  the  muscular  fibres  of  th< 
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due  to  hypertrophy  of  the  circular  muscular  fibres.  There  is  also 
increased  connective  tissue  and  redundance  of  mucous  membrane, 
with  narrowing  of  the  lumen  of  the  canal.  When  and  how  this 
hypertrophy  takes  place  have  been  much  disputed.  (.)ne  of  the 
principal  theories  attributes  it  to  faulty  embryological  development. 
And  this  condition  has  been  found  in  various  stages  of  fetal  life. 
Another  theory  considers  the  increase  of  tissue  a  true  hypertrophy, 
induced  by  spasmodic  overaction  of  the  muscle.  The  obvious  ob- 
jections to  this  view  are  well  presented  by  Cautley  who  points  out 
that  spasm  of  the  pylorus  is  not  a  disorder  peculiar  to  the  first  few 
months  of  life.  It  may  occur  at  any  age.  But  there  is  no  evidence 
to  show  that  spasm  produces  h>'pertrophy  at  any  other  age,  nor  any 
reason  why  it  should  do  so  in  infancy  and  not  do  so  later.  Cases 
of  pyloric  spasm  have  f)ersisted  to  a  fatal  termination  without  pro- 
ducing hypertrophy.  There  is  no  analogous  instance  of  h\i)ertrophy 
producecl  by  spasm  in  any  other  portion  of  the  alimentary  canal; 
for  instance,  anal  spasm  is  common,  but  does  not  produce  hyper- 
trophy. If  the  hypertrophy  is  produced  by  spasm  the  longitudinal 
fibres  should  l)e  increased  in  proportion  to  the  cirailar.  Rut  this  is 
not  found  to  be  true.  Furthermore  if  the  hypertrophy  were  due  to 
spasm  it  should  disapi)ear  after  operation,  the  cause  of  the  spasm 
and  the  other  symptoms  having  been  removed.  But  it  has  been 
demonstrated  that  the  tumor  persists  after  o|)eration.  (Scudder  and 
others.) 

In  the  present  state  of  knowledge  it  is  more  reasonable  to  be- 
lie\'e  that  the  hypertrophy  is  present  at  birth  and  may  show  at  once ; 
but  that  when  the  narrowing  is  only  of  a  mild  <legree  it  gives  no 
symptoms  until  some  irritation  (such  as  indigestion  or  hyperacidity) 
produces  spasm,  and  this  (aided  prol>ably  by  a  catarrhal  thickening 
of  the  mucosa)  sets  up  the  obstruction.  A  high  situation  of  the 
p>iorus  and  consequent  angulation  also  figure  as  possible  etiological 
factors.  Hereditary  history  of  stomach  troubles  and  neuroses  bear 
an  uncertain  relationship  to  pyloric  stenosis. 

Spasm  of  the  pylorus  is  an  aflfection  distinct  from  hypertrophic 
stenosis  but  showing  no  appreciable  pathological  anatomy.  It  oc- 
curs most  often  in  infants  of  excitable  or  *'  ner\'ous  "  type.  Be- 
yond this  there  is  nothing  definitely  causative.  Its  nature  will  be 
further  brought  out  in  the  ^>inptomatology  and  diagnosis. 

Pyloric  stenosis  of  older  children  may  be  produced  by  causes 
acting  from  within,  such  as  contraction  of  scars  resulting  from  cor- 
rosive poison,  from  ulceration,  or  from  a  wound  produced  by  a 
foreign  body:  or  by  plugging  of  the  pylorus  by  a  polv-poid  tumor. 
That  common  cause  of  pyloric  obstruction  in  adults — carcinoma — is 
a  possibility  though  extraordinarily  rare  in  children.   Or  the  cause 


S66 


SURGICAL  r 


may  act  from  without,  as 
pressure  of  a  tumor,  displs 
of  the  pylorus.  There  is  a  ; 
persist  to  a  degree  into  cht 

Symptoms  and  diagnos\ 
are  those  of  obstruction  m( 
from  birth  or  at  least  fr 
symptoms  of  hypertrophic  s 
be  considered  together.  T 
severity  and  mode  of  appea 
familiar  to  all  pediatrists,  b 
gastric  indigestion  and  h 
symptoms  well  and  briefly, 
in  babies  of  the  excitable,  n 
tie-fed,  but  more  often  in  tt 
do  not  begin  immediately  a 
weeks  or  months.  The  sevi 
different  cases  according  to 
is  characterized  by  frequent 
plosive,  and  is  usually  accc 
The  vomitus  does  not  give 
quantity  amounts  to  no  mor 
digestion  and  hyperacidity, 
spasm  rather  than  hypertro 
frequent  there  is  some  stoo 
of  food  does  pass  through  t 
not  greatly  disturbed.  In  \ 
added  that  of  gastric  perista 
disturbance  of  nutrition  is  g 
tumor  at  the  pylorus  in  spa 

The  symptoms  of  hyp< 
those  of  spasm.  They  comn 
after  birth.  There  is  vomii 
forcible.  It  may  be  irregul 
regular,  following  feeding, 
and  distress.  The  quantity 
gesta  have  been  retained  frc 
vomitus  is  neither  sour  nor  1 
baby  is  eager  for  more  foe 
loss  of  weight  are  quite  ma 
pears  pear-shaped,  being  dist 
small  in  the  region  of  the  en 
infant  type  of  abdomen.  Di 

^Am.  Jour. 
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in  pyloric  spasm,  and  although  not  invariably  present  in  hypertrophic 
stenosis,  when  found  it  favors  a  diagnosis  of  the  latter  condition. 
In  hypertrophy  visible  gastric  peristalsis  is  exag};:crated.  Distinct 
waves  of  contraction  pass  from  left  to  right  across  the  stomach 
region,  beginning  in  the  left  hypochondrium  and  traveling  t«)  the 
pyloric  end.  These  waves  of  course  are  not  at  all  times  visible. 
They  are  best  seen  after  the  babe  has  taken  some  fo<H!  or  drink,  or 
may  sometimes  be  excited  by  percussion  or  massage  over  the 
stomach.  Tumor  may  be  felt  at  the  pylorus  about  the  level  of  the 
first  lumbar  vertebra,  to  the  right  of  the  metlian  line.  The  char- 
acteristic tumor  is  larger  than  in  spasm,  its  size  approximating  that 
of  a  filbert,  and  it  does  not  change  so  markedly  in  size  and  finnncss 
during  examination  as  in  spasm.  Tumor,  although  present,  may 
not  be  palpable  at  all  until  operation ;  or  may  be  fouml  only  by  very 
careful  search,  which  if  .necessary,  should  be  made  under  various 
conditions,  both  after  feeding  and  after  the  stomach  is  emptietl  by 
vomiting,  and  when  the  abdominal  walls  are  relaxed  by  a  few  drops 
of  chloroform.  The  finding  of  the  firm  palpable  tumor,  in  the 
case  of  persistent 'vomiting  and  wasting  which  resists  pro|ier  f  cell- 
ing and  medical  treatment,  justifies  a  diagnosis  of  hyi>ertrophic 
stenosis. 

The  symptoms  of  pyloric  stenosis  of  older  children  have  usually 
lieen  preceded  by  a  history  of  the  swallowing  of  caustic  or  of  a 
sharp  foreign  body,  or  of  the  presence  of  ulcer,  or  of  a  fKritoniti^^ 
capable  of  producing  adhesions:  or  a  tumor  may  l>e  found  in  the 
region.  Obstruction  produces  pain  and  distress,  vomiting,  waiting, 
absence  of  stool  and  sometimes  dilatation  of  the  stomach.  The 
X-rays,  after  ingestion  of  bismuth,  are  a  very  valuable  means  in 
the  hands  of  a  skillful  radiographer  and  interpreter  of  radit>- 
graphs,  in  determining  malpositions,  contractions,  aclhesion<,  scars, 
ulcerations,  dilatations  and  malpositions  of  the  stomach  and  py- 
lorus. 

Treatment. — The  treatment  of  congenital  stcno'^is.  brietly  state<l. 
consists  in  short-circuiting  around  the  stenosis,  unless  accompany- 
ing malformations  render  this  impracticable. 

The  treatment  of  pyloric  spasm  is  directed  toward  feeding 
without  irritation  of  the  stomach,  allaying  sftasm  by  drugs  and  by 
warmth  over  the  abdomen,  avoiding  all  general  excitement :  and 
keeping  the  balie  completely  at  rest  after  feeding.  Sometimes  gas- 
tric lavage  is  useful.  A  few  hints  on  food  and  drugs  will  lie  found 
in  the  Appendix  (46). 

If  a  faithful  trial  of  medical  means  fails  to  bring  success,  ofiera- 
tion  should  be  performed  the  same  as  in  h>i)ertnii)hic  stenosis.  For 
it  is  well  established  that  spasm  without  hypertrophy  may  cause  a 
fatal  ending. 
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The  treatment  of  hypertrophic  stenosis  is  surgical  in  all  cases 
in  which  the  narrowing  exists  to  such  a  degree  that  the  little  patient, 
although  properly  fed  and  cared  for,  cannot  maintain  his  nutrition 
and  advance  in  weight,  strength,  and  development.  As  soon  as  this 
condition  of  things  has  been  demonstrated,  no  time  should  be  lost  in 
waiting  and  hoping.  Delay  only  lessens  his  chances  of  life  which 
are  good  if  operation  is  resorted  to  before  wasting  and  weakness 
are  extreme.  Without  operation  they  are  nil.  One  has  the  choice 
of  stretching  the  pylorus  and  of  several  plastic  operations.  (For 
brief  remarks  on  some  of  these  see  Appendix  46.) 

Gastro-enterostomy  is  the  one  operation  which  is  generally 
technically  practicable  and  secures  an  adequate  and  permanent 
opening  between  stomach  and  small  intestines.  It  interferes  little 
if  any  with  the  metabolism  of  ingesta  as  shown  by  subsequent 
analyses  of  stomach  contents  and  excreta,  and  by  the  condition  of 
the  patients  who  survive.  The  mortality  at  present  is  about  fifty 
per  cent.  This  will  be  greatly  reduced  when  operation  is  resorted 
to  as  early  as  it  should  be.  Various  forms  of  gastro-enteric  anas- 
tomosis have  been  tried,  and  we  are  indebted  to  many  different  men, 
probably  to  none  more  than  Scudder  of  Boston,  for  study  of  the 
subject  and  improvement  in  the  technique.  Undoubtedly  the  best 
operation  is  posterior  gastro-jejunostomy.  Strict  aseptic  prepara- 
tion is  necessary,  but  no  exposure  for  washing  at  the  time  of  the 
operation.  If  the  umbilicus  has  been  inflamed  it  should  after 
thorough  cleansing  be  sealed  up.  The  patient's  extremities  are 
swathed  in  cotton  wool.  Not  only  should  the  room  be  warm,  but  the 
table  should  be  warmed  and  kept  warm.  The  stomach  should  be 
empty  or  be  washed  out  before  the  operation.  The  present  fashion 
favors  ether  as  the  anesthetic,  but  whatever  anesthetic  is  used  the 
anesthetist  should  be  one  thoroughly  skilled  and  watchful,  and 
oxygen  should  be  used  in  conjunction  upon  the  slightest  indication. 
Very  small  instruments,  such  as  clamps  and  forceps  should  be  used. 
The  median  incision,  small  at  first  for  examination,  may  be  carried 
somewhat  low,  going  to  the  left  of  the  umbilicus.  If  possible,  the 
stomach  and  intestines  are  not  to  be  delivered  from  the  abdomen. 
The  wound  can  be  pulled  to  the  left  enough  to  come  at  the  stomach. 
The  colon  being  raised,  the  jejunum  is  thereby  lifted  into  view  and 
should  be  taken,  and  not  other  bowel  used  instead.  Clamps  are  use- 
ful. If  the  stomach  is  dilated  with  gas,  a  catheter  is  passed  by  the 
esophagus  to  collapse  it ;  or  the  work  can  be  done  without  clamps. 
The  Murphy  button  (or  similar  devices)  is  not  available  in  these 
small  patients.  The  Lembert  line  is  made  with  fine  linen  thread. 
Some  use  silk.  The  incision  for  the  stoma  is  an  inch  long.  The 
inside  stitching  is  done  with  zero  chromacized  gut.   The  anasto- 
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mosis  completed,  a  catheter  may  be  passed  (per  orcm)  through 
it.  and  a  dose  of  water  placed  in  the  intestines  before  closing  the 
ab<lomen,*  or  a  hypodermic  of  camphor-oil.  or  saline  solution  suIku- 
tancously  or  per  rectum  should  be  used.  The  after-care  is  impor- 
tant. He  is  removed  to  a  warm  bed,  and  after  recovery  from 
anesthesia  he  is  placed  in  an  almost  sitting  posture  in  a  sling.  I'^eed- 
ing  with  whey  per  orem,  given  with  medicine  dropper  is  tried  early, 
and  brandy  as  needed.  A  sharp  reaction  comes  on  after  the  opera- 
tion— 103,  105  or  io6-f-  F.  This  soon  subsides  in  favorable 
cases. 

MALFORMATIONS  OP  THE  SMALL  INTESTINES  AND  COLON 

Neither  the  small  intestine  nor  the  large  is  malformed  so 
frequently  as  the  rectum  or  its  outlet.  Yet  malformation  may  cKcur 
in  rare  instances  at  any  point.  The  whole  or  a  |>art  of  the  small 
intestine  may  l)c  entirely  absent,  or  be  represente<i  by  a  tibrous  cord, 
nearly  or  <|uite  inn)ervious.  Or  the  bowel  may  end  in  a  cul-de-sac, 
its  lumen  Inring  again  resumed  in  a  cul-de-sac,  or  showing  no 
abnormality.  ( )ccasionalIy  a  diverticulum  from  the  ImiwcI  will  end 
in  a  cul-dc-sac.  or  open  upon  the  surface  of  the  abdomen,  the  canal 
Ik*1ow  l)eing  continuous  with  that  above  the  diverticulum  or  sepa- 
rated from  it.  or  un<leveloped,  as  the  case  may  l>e.  The  wliolc 
intestine  may  be  abnormally  shortened,  but  not  Icngthenetl.  .-X  point 
at  which  one  of  the  more  common  diverticula  is  given  off  is  the 
ileum  a  few  feet  above  the  ileo-cecal  valve.  Here  a  remnant  of  the 
omphalo-mesenteric  duct  may  be  found,  and  is  known  as  Meckel's 
diverticulum.  Its  form  varies.  It  may  t)e  Hask-sha|)ed  or  cylindri- 
cal, and  may  end  in  a  blind  extremity  or  ofHrn  at  a  fistula  in  the 
abdominal  wall  above  the  umbilicus.  Congenital  atresia  of  the  small 
intestine  is  most  apt  to  occur  in  the  chuMk-num  alnmt  the  situa- 
tion of  the  bile  duct  and  the  pancreatic  <Iuct.  or  just  where  the 
dmnlenum  passes  under  the  transverse  mesocolon  to  become  the 
jejunum.  Kntero-cysts  are  not  very  uncomnum.  They  are  of 
several  varieties,  according  to  their  origin  :  either  springing  froin  sub- 
peritoneal tissue  or  consisting  in  an  irregular  segmentation  in  the  de- 
velopment of  the  intestine.  The  large  intestine,  although  seldom 
malformed,  may  In:  so  occasionally,  in  either  cecum,  colon,  or  sig- 
moid tlexurc.  It  may  be  rudimentar>\  or  greatly  diniini-^hed  in  it* 
lumen,  or  its  place  supplied  by  a  mere  cord.  In  rare  instances  the 
cecum  or  the  colon  is  double.  Anomalous  ixiMiions  ni  the  large 
intestine  are  ct»mmon,  the  sigmoid  flexure  extemling  to  the  middle 
line  or  over  on  the  right  side,  or  the  cecum  occupying  the  middle 
line  or  extcn<ling  on  to  the  left  side,  or  U'ing  situated  uherc 
the  hepatic  flexure  should  be;  or  cecum  and  ap|»endix  being  found 
^Richter  ^suggested  by  Walls):  Surg.  G>ticc  &  Obstet,  June,  191J. 
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in  the  sac  of  an  inguinal  or  scrotal  hernia.  The  causes  of  many  of 
these  malformations  of  the  intestines  are  quite  inexpltcable.  Some 
can  be  accounted  for  as  failures  in  certain  steps  of  the  embryo- 

logical  development  which 
are  well  underiitood.  while 
fetal  peritonitis  and  conse- 
quent adhesions  explain  a 
limited  number*  (47) 

Symptoms  and  Ding- 
nosis. — The  symptoms  of 
congenital  malformation  of 
the  intestine,  large  or 
small,  vary  with  the  na- 
ture and  degree  of  the 
anomaly.  The  diverticula 
often  give  rise  to  no  symp- 
toms at  all.  and  some  with 
an  external  fistula  only  by 
leaking  of  intestinal  con- 
tents. Judging  by  the  loca- 
tion of  a  fecal  fistula  and 
the  character  of  its  dis- 
charge, and  by  probing 
through  it,  some  idea  of 
its  point  of  connection 
with  the  intestine  may 
often  be  formed.  With 
atresia  of  intestine  there 
are  symptoms  of  obstruc- 
tion more  or  less  severe, 
according  to  the  degree  of 
the  occlusion*  Vomiting 
is  a  constant  symptom,  the 
vomited  matters  varying 
according  to  the  seat  of 
obstruction.  If  the  atresia 
is  high  up  in  the  intes- 
tinal tract,  only  whitish 
mucus  will  be  ejected;  but  if  the  obstruction  is  in  the  ileum, 
or  even  in  the  jejunum,  the  vomitus  will  contain  meconium. 
If  the  occlusion  is  complete,  no  defecation  takes  place*  With 
obstruction  high  in  the  bowel,  distension  of  the  abdomen  wiih 
meconium  and  feces  or  gases  does  not  take  place  as  it  does 
with  an  obstruction  low  in  the  intestinal  tract.  In  all  cases  it 
is  important  to  explore  the  rectum  to  ascertain  whether  any  mal- 


FiG.  190.  Tuberculosis  akd  brok- 
canis  FOLLOWING  MEASLES,  Ascites 
supervened,  leading  to  diagnosis  of 
tubercular  peritonitis.  Lower  mar* 
gin  of  Jiver  shown  by  dark  line. 
Autopsy  showed  death  due  to  an 
old  adhesive  pericarditis.  Boy  aged 
3  years. 
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forniatini)  can  he  detected  in  that  situation,  either  hv  the  finder  or 
by  a  catheter  or  small  rectal  tuln?  passed  farther  than  the  finger 
can  reach.  Injections  of  water  may  empty  the  Iwwel  bel«)W  an 
obstruction  and  help  to  demonstrate  its  situation.  Palpation  and 
I>ercussion  may  reveal  the  presence  of  a  tumor,  which  it  may  be 
inferred  is  an  accumulation  above  the  seat  of  the  obstruction.  Inter- 
ference with  the  circulation,  more  marked  ujKm  one  side  than  upon 
the  otiier,  may  iK'tray  the  l(Kation  of  a  distemled  am])ulla.  The 
vomiting  of  wliitish  mucus  alone  mi^ht  favor  the  pri»bability  of  a 
high  .situation  for  the  obstruction,  but  it  d<K's  not  prove  it  ti>  a  cer- 
tainty. The  vomiting  of  meconium  indicates  that  the  obstruction 
is  bel<»w  the  <liiodenum.  but  it  gives  no  due  as  to  whether  it  is  in 
the  small  or  large  intestine.  The  absence  <»f  vomiting  does  not  dis- 
prove an  intestinal  obstruction.  Nor  iN  the  amount  of  urine  of  much 
value  diagnoslically.  In  the  great  maji>rity  of  cases  it  is  impossible 
to  determine  with  any  degree  of  accuracy  the  location  of  the  mal- 
formation by  the  symptoms  or  physical  signs. 

Proi^nosis, — Complete  occlusions  are  fatal  unless  relievetl  by 
surgical  nuans.  With  partial  t)Cclusion  a  patient  may  survive. 
Occlusion  low  in  the  intestine,  which  finds  an  outlet  through  a 
fistula,  is  not  incompatible  with  life.  Ouite  a  numlxT  of  malfomui- 
tions  ci»uld  be  rcme<lied  by  o|K*ration  if  the  comlition  could  be 
determined  and  the  «»peration  jKTforiiuil  early. 

Titatmcnt. — If  a  fecal  fistula  exist  which  prevents  the  promptly 
fatal  ettccts  of  complete  obstructi«»n.  or  if.  witluuit  fistula,  the  occlu- 
sion is  evidently  not  complete,  but  alli»ws  the  pas>age  of  liquid  or 
soft  tVces.  it  may  be  advi-^able  to  wait  until  tlie  ini.mt  is  older  and 
stronger  before  attempting  ofKTation  f«»r  it-*  relief.  Hut  if  there 
is  evitK  nce  nf  complete  atresia  <»r  obstruction  such  severe  degree 
as  ti>  threaten  life  there  is  no  choice  but  ti»  make  an  explorai<»ry 
incision.  This  may  l)C  locateil  in  acci>rdance  with  the  situation  of 
a  fecal  fistula  or  i»f  a  <lefinite  tumor.  In  the  absence  of  any  guide 
of  this  kind,  tlie  incision  will  Ik*  made  in  the  methan  line.  The 
contliti«*n  found  u\\\<  Ik*  dealt  with  acconlini:  t«>  its  nature  and  loca- 
tion. If  a  Uiwel  Ik*  occluded  by  a  srpmm  the  btn\el  nnist  be  o|Kmed 
ami  the  se]>tum  divided.  If  the  interruption  in  the  lumen  oi  the 
gut  Ik*  lonv:er.  it  may  be  i>ossible  to  brint:  the  ends  i»f  the  nonnal  gut 
togellier  and  establish  the  continuity  «»f  tin-  canal  by  end-to-end  or 
lateral  ana«»toini»sis.  With  hoju'less  atre-^ia  in  the  duiMlenum,  or 
high  in  the  jrjunum.  it  may  be  i>«»ssihlc  t.»  juTt'onn  a  gastro-jcju- 
n<»stt»my.  uniting  the  sinmach  to  the  je;!nmm  Ulow  the  obstmction. 
If  the  malfonnalit»n  is  low  in  the  intestinal  tract  an  artificial  anus, 
or  what  i-i  int»re  quickly  e.xecutetl.  a  tival  fistula,  allowing  the  escape 
of  intestinal  contents  from  the  |i»we*»t  |M»rli«in  of  the  |KT\unis  gul 
to  the  outside  of  the  alKlominal  wall.  i»  the  rational  procedure. 
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These  operations,  although  severe,  are  not  necessarily  fatal,  and 
oflfer  the  only  hope  of  escape  from  otherwise  inevitable  death. 

INTUSSUSCEPTION 

Intussusception  is  an  invagination  of  one  portion  of  bowel  into 
another  portion — sometimes  described  as  "  telescoping  **  of  the 
bowel,  or  prolapse  of  one  portion  of  intestine  into  another.  It  is 
not  exclusively  confined  to  infancy  and  childhood,  yet  more  rarely 
occurs  at  any  other  time  of  life.  It  is  far  more  frequent  in  infancy 
than  in  childhood,  and  is  most  frequent  at  about  the  fourth  to  the 
eighth  month.  It  is  the  most  frequent  of  all  the  causes  of  intestinal 
obstruction  at  this  time  of  life. 

Intussusceptions  of  the  dying  are  in  a  class  by  themselves  and 
have  no  clinical  symptoms.  They  are  found  very  frequently  at 
autopsies  in  the  small  intestines,  especially  of  infants.  They  are 
descending  or  ascending,  easily  reducible,  having  no  swelling  nor 
adhesions,  and  usually  multiple.  They  are  supposed  to  be  caused 
by  irregular  peristalsis  which  takes  place  at  the  moment  of  dissolu- 
tion. I  see  no  reason  for  classifying  them  with  pathological  intus- 
susceptions, and  shall  give  them  no  further  consideration. 

Varieties. — ^The  invagination  is  nearly  always  descending,  but 
the  ascending  or  retrograde  variety  is  occasionally  seen ;  also  double 
and  triple  invagination  at  the  same  point.  (See  Figs.  191,  192  and 
193.)  Intussusception  may  occur  in  any  part  of  the  intestinal  tract. 
Leichtenstem's  classification  is  as  follows:  The  ileum  into  the 
ileum,  or  ileo-ileac;  the  colon  into  the  colon  or  colon  intussuscep- 
tion ;  the  ileum  through  the  ileo-cecal  valve,  ileo  colic ;  and  the  ileum 
into  the  colon  without  turning  the  valve ;  that  is,  the  valve  forms 
the  head  of  the  entering  portion,  ileo-cecal  intussusception.  As  to 
course  and  duration,  the  clinical  classification  of  Rafinesque,  as 
given  by  Treves,  is  satisfactory:  i.  The  ultra  acute,  when  the 
patient  dies  within  the  first  twenty-four  hours.  2.  The  acute,  when 
the  duration  of  the  disease  is  between  two  and  seven  days.  3.  The 
subacute,  when  it  extends  between  seven  and  thirty  days.  4.  The 
chronic,  when  it  lasts  more  than  thirty  days. 

Etiology  and  Pathology, — In  addition  to  age,  which  has  been 
mentioned,  sex,  for  some  unknown  reason,  has  an  influence.  Males 
are  nearly  twice  as  liable  as  females  to  intussusception.  Other  etio- 
logical factors  usually  mentioned  are  anatomical  peculiarities,  such 
as  the  thinness  of  the  intestinal  walls,  the  mobility  of  the  ascending 
colon ;  and,  in  the  ileo-cecal  variety,  the  immobility  of  the  cecum 
and  its  larger  size,  as  compared  with  the  mobility  and  activity  of 
the  lower  end  of  the  ileum,  which  is  of  small  caliber.  Then  Acre 
is  the  frequency  of  other  intestinal  disorders  at  this  period,  such 
as  indigestion,  colic,  diarrhea,  constipation.    But  Treves,  who  has 
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studied  the  subject  of  intussusception  closely  and  written  ujxxn  it 
extensively,  thinks  that  some  attacks  of  colic  may  be  the  effect  in- 
stead of  the  cause  of  temporary  invaf;:inations  of  the  bowel.  In- 
digestion often  appears  as  a  cause  of  these  cases.  Constiiiation  is 
given  as  a  cause,  acting  by  inducing  i>eristalsis,  and  also  by  the  ad- 
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Fia  igi.  VniTiCAL  scction  or 

AK  INTUSSLSCRITIOX.    a.  Thc 

sheath  or  intiissuscipiens. 
b.  thc  cnterinff  or  inner 
layer,  c  the  returning  or 
middle  layer,  b.  and  c.  to- 
gether constitute  the  intus- 
iusceptum.    After  Treves. 


Fig.  192.  Double 

IKVAGINATIOK  Of 

INTESTINE.  After 
Treves.  Instances 
of  double  invagin- 
ation are  not  very 
uncommon.  There 
are  live  layers  of 
intestine. 


Fia  igj.  Teiple  in- 
vagination or  IN- 
TESTINE. .\  f  t  e  r 
Treves.  Ca^s  of 
this  variety  are 
quite  unusual. 
Seven  layers  of 
intestine  ire  pre- 
sented. 


hesion  of  a  scybalous  mass  to  the  intestinal  wall,  which  is  thereby 
drawn  u[)on.  Tumor  or  polypus  of  the  intestinal  wall  is  tin- 
doubte<lly  a  cause.  (See  Fig.  194.)  Tumors  are  not  so  very  in- 
fre<)ucnt.  and  range  in  size  from  that  of  a  cherr\'  to  that  of  an 
egg.  Wgctalions  at  the  iloo-cecal  valve  or  an  inverted  Meckel'* 
diverticulum  may  act  in  the  same  way.  Lcichtcnstem  and  other 
writers,  as  (|iu>ted  by  Treves,  have  remarked  ui^m  the  effect  of  thc 
ileo-cecal  valve  in  prixlucing  intussusception.  They  compare  the 
valve  to  the  anu<.  and  intussusception  through  it  to  prolapse  of  thc 
rectum  ppMlucoil  by  tenesmus.  A  mass  of  undigested  food  has  often 
brought  i»n  an  intussusception.  This  trouble  ha^.  in  a  number  of 
instances,  followol  injury  to  the  abdomen  extenially.  Sudden  cold 
or  chill,  i>anily>is,  and  rarely  stricture  are  among  thc  causes.  In 
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Fig.  194,  SpECiMEtr  of  ileo-colic  iktussusceptiok  removed  post-mortein 
from  a  child  of  3  years.  Dia^fnosis  easily  made  diirirtf?^  life  but  oper- 
ation refused.  The  Riass  tuhe  is  passed  through  the  inUissiiscepticiti 
A  portion  of  the  cecum  forming  the  cnsheathint?  layer  is  cut  away 
below,  to  show  the  enteriug  portion  at  the  lower  end  of  which  is  a 
tumor,  which  probably  caused  the  invagination  to  occur. 
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my  own  cases  I  was  struck  with  the  frequency  with  which  this 
accident  followed  promptly  after  the  infant  had  been  "dandled" 
or  "  tossed,"  or  had  a  slight  fall,  or  was  simply  frightened  by 
nearly  falling,  and  found,  on  consulting  the  literature,  that  Rilliet 
and  Barthez  had  mentioned  three  or  four  such  examples. 

Intussusception  is  produced  by  irregular  action  of  the  muscu- 
lar layers  of  the  intestine.  An^-thing  that  is  capable  of  exciting  the 
irregular  action  will  act  as  an  exciting  cause.  The  sensation  of 
falling,  acting  through  the  nervous  system,  seems  to  have  that 
power.  The  vivisection  experiments  of  Nothnagel,  as  quoted  by 
Treves,  furnish  important  data  upon  the  subject  of  the  formation 
of  intussusceptions.  The  opinion  is  generally  accepted  that  patho- 
logical intussusceptions  are  produced  in  the  same  manner  as  the 
experimental.  For  example,  the  intestines  of  a  rabbit  are  exposed, 
and  a  segment  of  bowel  stimulated  by  faradism  applied  through 
electrodes,  so  close  together  that  a  ring-like  contraction  is  pro- 
duced. As  the  current  is  increased  the  contraction  extends  a  con- 
siderable distance  upward  (toward  the  stomach),  but  only  to  a  slight 
extent  downward.  The  gut  at  the  point  of  irritation  contracts  to 
a  hard,  white  cord,  and  this  contraction,  proceeding  upward,  cither 
widens  gradually  to  normal  intestine  or  ends  abruptly.  In  the  lat- 
ter case  the  wide  tube  of  the  normal  gut  above  slides  a  short  dis- 
tance over  the  contracted  portion  below,  thus  forming  an  ascending 
or  retrograde  intussusception.  Such  invaginations  never  proceed 
far  nor  remain  long.  But  at  the  lower  end  of  the  contracted  por- 
tion a  very  different  occurrence  takes  place.  The  jwint  at  which 
the  electrode  was  applied  remains  a  fixed  |K)int.  The  normal  gut 
just  below  turns  itself  upward  over  this  contracted  portion  and 
forms  an  intussusception  of  the  descending  variety.  It  was  pn>ven, 
also,  by  paralyzing  a  portion  of  bowel  by  crushing,  that  the  entering 
portion  of  the  intussusception  takes  no  active  |)art  in  its  formation ; 
and  that  either  spasmodic  contraction  of  a  portion  (»f  intestine  or 
paralysis  of  a  portion  may  lead  to  the  pro<hictton  of  an  intussus- 
ception. The  active  part  in  the  process  is  taken  by  the  receiving 
portion  of  the  bowel  (sometimes  called  sheath  or  intussu>cipiens ). 
which  draws  itself  over  the  entering  portion.  The  entering  portion, 
together  with  the  middle  layer  (that  is,  the  layer  which  turns  back 
from  the  apex  of  the  entering  portion  to  join  the  margin  of  the 
sheath),  is  called  the  intussusceptum.  It  will  l>e  ob>er\'etl  that  the 
j^rous  coats  of  the  entering  and  returning  layers  are  in  ctmtact, 
while  two  mucous  coats,  that  of  the  returning  layer  and  that  of  the 
sheath  lie  face  to  face.  If  it  were  not  for  the  mesentery  tlie  enter- 
ing portion  would  l>e  straight  and  occupy  the  middle  of  the  sheath. 
But  as  it  enters  it  draws  the  mesentery  in  with  it.  the  latter  lying 
between  the  inner  layer  and  the  sheath,  and  the  dragging  of  the 
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mesentery  curves  the  enterin 
its  concavity  toward  the  mese 
the  spine.  To  speak  more 
cepted  theory  of  the  musculai 
engulfs  or  "  swallows  "  the  i 
latter  being  stretched  to  its  ut 
As  the  invagination  proceed: 
gathered  into  the  neck  of  the 
The  apex  of  the  entering  po 
sheath,  and  thereby  partly  ob 
of  the  intussusceptum  causes 
The  degree  of  the  curving  of 
according  to  the  part  of  the 
rule  being  more  marked  in  i 
present  in  those  of  the  middl 
absent  in  the  rectal  variety. 

Invagination  of  the  ho^ 
struct  its  lumen,  nor  cause 
ceptum.  Yet  obstruction  and 
present,  and  cause  most  of  tl: 
mesentery  at  the  neck  of  the 
with  its  circulation,  that  of 
venous  return  being  impeded, 
and  edematous.  Hemorrhage 
sufficiently  severe,  and  especl 
gangrene  results.    If  the  str 
near  the  point  of  greatest  pr 
susceptum,  which  is  cast  off  ii 
gulation,  gangrene  begins  at 
which  sloughs  away  in  pie< 
sloughing  away  in  one  cont 
grenous  portion  coming  awaj 
or  several  feet.    It  may  havi 
layer  becomes  loosened  first  i 
in.  In  the  acute  case,  when  si 
tion  occurs,  it  is  generally  in 
The  fragmentary  sloughing  < 
extend  over  several  weeks.  ' 
not  show  much  effect  compj 
folds,  and  somewhat  congests 
tional  cases  it  may  show  gang 
invagination  is  the  peritonitis 
between  the  serous  coats  of  t 
sometimes  involving  the  extei 
Adhesions  may  be  limited  to 
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is  most  tightly  constrictcil ;  or  limited  to  the  apex ;  or  the  whole  of 
the  serous  surfaces  of  the  entering  and  returning  layers  may  be 
tightly  glued  together.  The  firmness  of  the  adhesions  varies  greatly 
in  different  cases,  often  being  ver>'  soft  and  easily  separated  and 
oflFering  no  obstacle  to  reduction.  The  time  at  which  adhesions 
occur  is  a  matter  of  the  greatest  interest.  It  is  rare  that  they  occur 
before  the  fourth  day,  and  not  infrequently  it  is  the  sixth  or  seventh 
day;  while  chronic  intussusception  may  be  present  for  weeks,  or 
for  months,  without  the  formation  of  adhesions. 

Sytftptoms, — In  the  typical  acute  form  the  sjinptoms  are  sud- 
den pain,  and  vomiting  of  the  stomach  contents.  The  pain  is 
paroxysmal,  recurring  every  few  minutes,  and  is  very  severe.  There 
are  symptoms  of  shock — feeble  pulse,  pallor,  the  abdominal  and  other 
muscles  relaxed,  mental  apathy.  The  temperature  may  remain 
normal  hut  is  often  subnormal.  Tenesmus  is  a  common  symptom, 
usually  said  to  occur  in  rectal  intussusception ;  but  in  my  experience 
something  xcry  like  it  occurs  during  the  paroxysm  of  pain  in  the 
ileo-cecal,  ileo-colic.  and  colic  varieties.  Soon  defecation  occurs. 
After  the  Icjwor  lK)wel  has  been  emptied  of  fecal  matter,  blood  is 
passed — hlmxl  and  serum.  A  tumor  may  be  felt,  often  in  some  part 
of  the  colon,  or  in  the  rectum.  If  the  case  does  not  die  of  shock 
within  the  first  forty-eight  hours,  the  abdomen,  hitherto  soft  and  re- 
laxed. l>ccomes  tympanitic.  The  vomiting  has  continued  and  brings 
up  bile-stained  mucus,  or  is  stercoracenus  in  older  children,  or 
is  a  mere  enii)ty  retching.  If  the  comlition  is  not  relievc<l,  the 
prostration  becomes  extreme,  the  temjK'rature  rapidly  rises  to 
I02,  103,  105,  or  106  degrees  F.,  and  the  end  comes  with  coma  or 
collapse. 

The  subacute  cases  present  the  same  symptoms,  but  the  onset 
is  not  so  sudden  nor  the  symptoms  so  severe. 

In  the  chronic  cases  the  symptoms  are  very  indefinite.  There  is 
usually  some  diarrhea,  sometimes  with  straining,  and  irregular  pains 
an<I  <liscomf(»rt.  The  child  is  worrisome  and  lt>ses  fle^h.  But  there 
is  no  acute  i>ain.  vomiting,  bloody  stools  nor  collapse.  Tumor  may 
generally  Ik*  found  by  palpation  or  rectal  exploration. 

Pat'n. — I\'iin  is  one  of  the  most  constant  symptoms,  being  almost 
invariably  prcM-nt  in  the  acute  cases.  It  is  extremely  severe,  caus- 
ing the  child  to  shriek  with  agony.  After  a  momentar>'  paroxysm 
it  ceases,  to  return  again  after  a  few  minute*^,  as  in  ordinary'  colic, 
but  much  more  severe.  The  child's  face  wears  a  look  of  fear  and 
anxiety  a**  if  in  dread  of  the  pain.  Pain  may  liecome  less  severe  after 
twenty- four  or  forty-eight  hours,  in  some  ca>es  being  less  noticed 
after  the  first  few  hours,  perhaps  from  the  ai^theiic  comlition  pro- 
duced in  the  child.  C  hildren  are  generally  unable  to  Kvalize  the 
pain.   In  some  cases  pain  is  not  so  prominent,  its  place  being  taken 
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by  paroxysmal  tenesmus.  This  is  more  apt  to  be  the  case  in  the  sub- 
acute variety. 

Vomiting  is  almost  invariably  present  in  acute  cases,  though  it 
does  not  always  begin  early.  When  once  begun  it  continues  more 
or  less  throughout  the  attack.  It  is  not  as  prominent  nor  as  dis- 
tressing a  symptom  as  in  other  forms  of  intestinal  obstruction.  It 
varies  somewhat  according  to  the  completeness  of  the  obstruction, 
and  is  made  worse  when  food  is  given  by  the  stomach.  It  oc- 
curs with  the  obstruction  at  any  part  of  the  intestinal  tract.  It 
is  not  much  affected  by  medication,  but  is  not  often  violent.  I 
have  never  considered  it  markedly  projectile.  In  older  children  if 
vomiting  persists  several  days  it  becomes  stercoraceous.  In  a  few 
cases  it  is  bloody. 

Tumor, — This  is  a  very  important  symptom,  because  it  is  char- 
acteristic, and,  fortunately,  may  usually  be  found  readily  if  search 
be  made  within  the  first  day  or  two,  while  the  abdomen  is  relaxed 
and  free  from  tympanites  or  tenderness.  Tumor  may  be  present 
within  a  few  hours  after  the  onset.  In  Holt's  collection  of  i88 
cases  under  ten  years  of  age,  one-half  presented  the  tumor  in  the 
rectum  or  protuding  from  the  anus.  And  this  descent  may  take  place 
in  a  very  short  time,  even  when  beginning  at  the  ileo-cecal  valve. 
In  one  of  his  own  cases  it  was  felt  in  the  rectum  in  less  than  twelve 
hours  after  the  onset.  This  seems  a  surprisingly  large  proportion 
of  cases  to  be  first  found  as  low  as  the  rectum  if  they  were  all 
acute  cases.  It  goes  to  show  how  long  and  loose  the  mesentery  may 
be.  Digital  examination  by  the  rectum  may  find  the  tumor  there, 
or  even  protruding  an  inch,  or  two,  or  three,  or  more.  It  may  pre- 
sent the  ileo-cecal  valve  at  its  apex.  Often  the  sphincter  will  be 
found  relaxed  if  the  tumor  is  low  in  the  colon  or  rectum.  ^  One  of 
my  cases  was  a  babe  of  ten  months,  which  had  been  ill  betweon 
five  and  six  weeks.  It  began  with  pain,  vomiting  and  purging,  with 
bloody  stools,  but  no  physician  had  been  called  during  the  first  two 
weeks.  Then  the  doctor  made  eight  visits  and  checked  the  symp- 
toms, which,  however,  still  recurred.  During  the  last  ten  days  or 
two  weeks  the  mother  had  noticed  a  "  lump  "  in  the  lower  part  of 
the  baby's  belly.  Attacks  of  tenesmus  were  frequent,  and  each  time 
the  "  bowel  came  out "  a  distance  of  two  inches.  The  ready-made 
diagnosis  was  "  dysentery,"  with  prolapse  of  the  recium.  Examina- 
tion showed  the  projecting  tumor  an  intussusception,  of  the  usual 
purple  color  and  opening  at  the  apex  like  an  os  uteri.  Apparently 
the  entire  colon  from  the  cecum  was  invaginated.  It  was  afterward 
reduced  by  water  pressure  and  the  babe  recovered.  If  the  tumor  is 
not  found  in  the  rectum,  search  should  be  made  by  palpation  over  the 
course  of  the  sigmoid,  descending,  transverse  and  ascending  colon, 
and  especially  in  the  ileo-cecal  region,  where  so  many  intussuc- 
ceptions  begin.   The  tumor  may  be  small,  of  the  size  of  a  hickory- 
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nut,  or  several  inches  in  lenf^h  anil  "  sausage  shapc<l/'  that  is. 
crcscentic,  with  the  concavity  toward  the  mesenteric  attachment  at 
the  spine.  If  taking  its  origin  low  in  the  crJon  or  in  the  rectum, 
this  curved  shape  is  not  noticeable.  It  is  usually  movable  and  may 
be  felt  to  swell  and  become  tense  during  manipulation  or  during 
a  paroxysm  of  pain  and  tenesmus.  It  may  be  difficult  to  discover 
if  under  the  margin  of  the  liver;  or  if.  after  the  first  day  or  two  of 
relaxation  of  the  muscles,  they  become  tense  with  the  advent  of 
peritonitis;  or  tenderness  supervenes,  leading  to  resistance  from 
the  |>aticnt :  or  the  alxlomen  is  tympanitic.  An  anesthetic  may  be 
necessary  to  discover  the  tumor. 

Sftock  or  Prostration. — This  is  a  marked  symptom  in  the  acute 
cases.  It  would  require  a  severe  external  injury  or  a  serious  opera- 
tion to  proilucc  an  equal  degree  of  depression.  Colic  never  pro- 
duces such  prostration.  Strangulated  hernia,  some  forms  of  poison- 
ing, or  cholera  infantum  might  do  so.  The  feeble  pulse,  cold,  some- 
times i)crspiring  skin,  subnormal  temperature,  relaxed  musculature 
and  the  anxious  countenance,  and  later  apathy,  are  sufficient  evi- 
dence that  a  grave  accident  has  occurred. 

The  Stools. — Bloody  stools  are  a  ver>'  constant  symptom.  There 
are  sometimes  a  few  loose  fecal  stools  first,  but  very  soon,  in  the 
majority  <>f  cases,  blood  appears.  Often  there  is  quite  a  quantity; 
that  is.  enough  to  stain  a  diaper  freely  with  watery  blood.  It  it 
said  that  mucus  is  nearly  always  present.  Hut  in  my  cases  this 
has  not  usually  been  present  early  in  the  case,  .\ppreciable  quan* 
tities  of  mucus  come  later  in  the  acute  cases,  or  in  the  subacute  and 
chronic  cases.  In  these  latter  it  is  a  feature  and  lends  umt  resem- 
blance to  dysentery.  I  have  but  a  few  times  seen  in  colitis  enough 
clear  blcxnl  to  resemble  the  stools  of  intussusception;  and  never 
in  acute  intussusception  anything  like  the  quantity  of  mucus  ordi- 
nary  in  colitis.  In  intussusception  the  st(K>ls  soon  lise  all  fecal  odor, 
and  finally  they  may  cease  altogether,  scarcely  anything,  not  even 
gas.  passing  during  the  straining.  In  other  cases  there  is  a  little 
blooil  <^r  hhxMly  mucus. 

Temperature. — Tlie  most  important  thing  about  the  temperature 
is  the  ab>eiice  of  fever  early  in  the  case,  lliis  or  subnormal  tem- 
perature are  usual.  If,  later,  temperature  ri>es  rapidly,  it  presages 
a  promptly  fatal  termination. 

Anuria. — The  urine  may  be  diminishetl.  but  the  symptom  is  not 
marketl  and  is  of  no  value  in  indicating  a  high  or  lower  scat  of 
obstructif  >n. 

Thirst. — Thirst  i«i  not  a  symptom  unless  vi^miting  and  bleeding 
are  profusc — in  marked  ctmtrast  with  many  ga>tric  diS4>rders  and 
diarrheas  and  some  fonns  of  strangulation  Inaring  a  resemblance  to 
tntussuscq>tion. 

Loss  of  weight  takes  place  in  the  subacute  and  chronic  cases. 
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In  the  acute  cases,  although  j 
as  indicated  by  appearanceSj 
state  of  the  muscles. 

Course  and  Prognosis.^ 
intussusception  as  70  per  cer 
tality  is  much  higher,  and  th 
of  tihe  recoveries  are  amonj 
chronic  cases  have  a  high  m< 
the  mortality  is  high,  as  con: 
80  per  cent,  of  the  cases  d< 
Holt  gives  the  following  fig 
155  were  classed  as  acute.  Is 
acute,  lasting  from  one  to  foi 
four  weeks.  Nearly  all  the 
The  duration  of  the  disease  i 
than  twenty-four  hours,  2  ca 
seven  days,  22  cases;  one  t 
weeks,  6  cases.  Thus  one-h 
or  fifth  day.  Of  57  cases  ter 
reduced  on  the  first  or  secon 

In  the  acute  cases  the  1 
In  the  chronic  cases  it  is  ui 
rhage  from  separation  of  ga 
are  among  the  causes  of  dej 

Spontaneous  cure  of  int 
instances  are  so  rare  and  ui 
upon  in  the  prognosis  or  tr 
place  in  one  of  two  ways — n 
ination  of  the  intussusceptui 
neck  of  the  sheath  maintair 
Treves  and  other  observers  h 
tion  occasionally  takes  plac< 
posed.  In  one  case  of  my  o^ 
eliminated  all  other  causes  c 
an  intestinal  obstruction,  an- 
which  righted  itself  under  t 
are,  of  course,  impossible  of  i 
attacks  of  vomiting,  indiges 
and  the  like,  the  clinical  picl 
its  sudden  onset  in  a  well  cl 
collapse,  even  without  tumor 
this  condition  as  suddenly  rij 
elusion.  There  is  every  res 
from  recorded  clinical  cases, 
As  to  cure  by  sloughing  of 
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evidence  in  tlic  records  and  in  the  pathological  mu.wuns.  Accord- 
injj  to  Lcichtenstem,  recover)-  by  this  ineth(Ml  in  the  first  year  of 
life  takes  place  in  only  2  per  cent,  of  the  ca>es.  between  the  second 
and  fifth  years  in  6  per  cent.,  and  between  the  sixth  and  tenth  years 
in  38  per  cent.  Of  those  who  do  recover  from  the  immediate  attack 
by  elimination  of  the  intussusception,  over  40  per  cent,  die  ulti- 
mately from  the  effects  of  the  bowel  lesion.  ( Leichtenstem. 
Treves.) 

Diagnosis. — ^Thc  diagnosis  is  made  upon  the  sudden  onset  of 
paroxysmal  pain,  the  vomitinfiif,  shock.  bUxxly  stools,  tumor,  and 
subnormal  temperature.  If  the  examination  is  made  while  the 
abdominal  nuiscles  are  yet  relaxed — that  is,  in  the  first  day  or  two 
days — no  anesthetic  is  necessary.  But  after  tympanites  occurs,  or 
peritonitis  or  local  tenderness  at  the  site  of  the  tumor  appear,  mus- 
cular rijjidity  or  voluntary  resistance  or  fear  of  being  hurt  will 
make  general  anesthesia  necessary  for  satisfactory  examination. 
In  the  clironic  cases  the  presence  and  character  of  the  tumor  when 
discovered,  together  with  the  more  indefinite  symptoms,  usually 
settle  the  diagnosis  at  once.  Yet  mistakes  have  occurred,  even  with 
the  tumor  projecting  from  the  anus  or  plainly  pal|>able  in  the  rec- 
tum, it  iK'ing  mistaken  for  prolapse  or  iK)lypus,  or  even  for  hemor- 
rhoids or  a  cancerous  growth.  The  ojx'ning  at  the  aj)cx  should  dis- 
tinguish an  intussusception  from  any  tumor:  and  that  one  can 
sweep  a  finger  all  round  it.  there  being  no  attachment  at  the  anal 
margin.  diNi>els  any  su|K*rficial  appearance  of  pn»lapNus. 

Treatment, — .\  few  words  are  necessary  concerning  the  opium 
treatment  of  intussusception.  Treatment  by  opium  has  done  incal* 
culable  hann :  there  is  no  other  drug  that  has  lK*en  so  mtsused  and 
has  causetl  so  many  deaths  from  intussusception  as  opium  (and  its 
derivative^) ;  an<l  this  notwithstanding  that,  if  used  wisely,  it  is 
a  valuable  medicine  in  this  condition.  If  men  would  use  opium 
as  they  would  an  ancNthetic.  understanding  that  it  is  only  useful 
tem|x>rarily.  in  order  thereby  to  accomplish  something  else  that  is 
positively  remedial,  its  use  would  be  justifiable.  I»ut  the  relief 
it  affords  fnmi  pain,  sometimes  from  vomiting,  from  the  apf>car- 
ance  of  shock,  from  tenesmus,  and  Cfinse<iuently  from  the  bloody 
stools.  thi>  relief.  I  say.  is  so  specious  that  it  deceives  the  physi- 
cian hiiiiNclf,  blinds  him  to  the  real  condition,  and  leads  him  to 
|»ost|>one  active  measures.  It  is  sure  to  deceive  the  furcnts  and 
cause  them  to  op)N)sc  any  mechanical  sohitinn  of  the  difficulty.  And 
so  the  time  nn»st  favorable  for  reducii*»n  is  allowed  to  j^a^^s  by. 
There  i^  no  iVmhx  whatever  that  in  rare  instances  the  pntmpt  use 
of  opium  has  checked  the  irregular  action  i.f  the  intestinal  muscu- 
lar CiKits.  which  had  proilucetl  an  intussu>cipti»»n.  and  with  every 
recurring  pan.>xy>m  was  drawing  it  farther  and  tighter,  and  that 
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the  entering  bowel,  released  from  the  muscular  grip  of  the  receiv- 
ing portion,  has  righted  itself.  But  these  instances  are  rare  and  are 
not  to  be  counted  upon  as  probable  effects  of  opiiun.  When  they 
do  occur  it  is  promptly  after  the  exhibition  of  the  drug.  They  argue 
nothing  for  its  repeated  or  continued  use.  It  is  true  that  opium 
will  relieve  shock,  but  that  is  no  reason  for  allowing  the  cause  of 
the  shock  to  continue  to  act.  Opium  quiets  the  tenesmus  and  thus 
checks  the  increase  of  the  intussusception. 

Belladonna  is  a  useful  drug,  used  in  connection  with  the  opium. 
It  aids  in  relieving  the  pain  and  in  quieting  irregular  spasmodic 
peristalsis.  One  or  both  of  these  drugs  may  be  used  in  suppository 
when  the  stomach  is  intolerant.  This  temporary  staying  of  the 
progress  of  the  intussusception  should  be  utilized  for  making  the 
necessary  arrangements  for  permanent  relief  by  reduction  either 
without  or  with  laparotomy,  as  may  prove  to  be  necessary. 

Obstacles  to  Reduction, — ^Just  at  this  point,  before  discussing 
the  means  of  effecting  reduction,  it  may  be  useful,  at  the  risk  ot 
repetition,  to  refer  again  to  the  pathology  of  the  condition,  with  an 
eye  solely  to  its  reducibility.  Early  in  the  case  the  greatest  obstacle 
to  reduction  is  the  swelling  of  the  intussusceptum,  together  with 
the  spasmodic  contraction  of  the  sheath;  other  causes  that  may 
develop  are  the  curved  shape  of  the  intussusceptum,  together  with 
the  stiffness  produced  by  the  edema;  gripping  of  the  tumor  by 
the  sphincter-like  ileo-cecal  valve  in  the  ileo-colic  variety;  twisting 
of  the  tumor ;  and  adhesions  between  the  serous  coats  of  the  enter- 
ing and  the  returning  layers.  Adhesions  never  appear  sooner  than 
the  third  day,  seldom  before  the  fourth,  and  often  not  until  the 
sixth  or  seventh.  It  is  not  uncommon  for  them  to  be  absent  for 
weeks  in  the  subacute  cases.  In  chronic  cases  there  are  apt  to  be 
adhesions.  Occasionally  there  are  adhesions  only  near  the  apex 
of  the  intussusception,  so  that  when  all  is  disinvaginated  but  the  last 
inch  perhaps,  the  adhesions  prevent  farther  reduction,  but  this  is 
unusual.    New  adhesions  are  soft  and  yielding,  easily  torn  apart. 

The  Amount  of  Pressure  borne  by  the  intestine  without  rupture 
is  stated  by  Forest,  after  experimental  study  of  the  subject,  to  be 
eight  or  nine  pounds  to  the  square  inch  in  the  infant  and  twelve  to 
fifteen  pounds  in  the  adult.  When  rupture  takes  place  it  is  usually 
in  the  transverse  colon.  Six  pounds  pressure  was  considered  by 
him  a  safe  amount  to  apply  in  a  child  during  the  first  three  days  of 
the  illness,  and  he  advised  the  use  of  eight  or  nine  pounds  if  neces- 
sary. In  a  subacute  or  chronic  case  the  same  amount  would  be  safe 
any  time  within  a  week  to  perhaps  three  weeks. 

Softening  or  Sloughing  of  the  Bowel — Another  question  of 
extreme  importance  bearing  upon  reduction  is,  When  may  slough- 
ing of  the  affected  intestine  begin?    According  to  Forest,  in  the 
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ultra-acute  cases,  sloughing*  may  begin  in  twenty- four  hours.  In 
the  ordinary  acute  cases,  three  days  is  the  minimum  time,  while  in 
the  subacute  and  chronic  cases  a  week  or  more  will  elapse  before 
any  chanj^e  of  that  kind  takes  place. 

Methods  of  Reduction. — The  literature  records  many  curious 
metho<N  for  reduction  which  are  now  obsolete:  for  example,  the 
introduction  of  quantities  of  quicksilver  into  the  bowel  with  the 
patient  inverted;  the  use  of  bougies  to  push  up  the  tumor  and  so 
effect  reduction.  Cures  are  recorded  by  all  these  methods.  .Also 
by  introducing  into  the  child's  colon  a  sheep's  colon  and  then  inflat- 
ing the  latter  with  air. 

Puncture  of  the  intestine  with  the  fine  tube  of  an  aspirator  is 
a  prtHTcdure  not  only  useless  in  a  curative  way,  but  unsurgical  and 
dan^^erous.  It  was  used  to  prolong  life  by  relieving  gaseous  dis- 
tension  while  waiting  for  sloughing  of  the  gut.  I  would  not  have 
mentioned  it  here  but  that  I  saw  it  alluded  to  without  condemnation 
among  tlie  remedial  measures  in  a  recent  b<M>k. 

The  lines  of  procedure  which  are  worthy  of  discussion  arc 
abdominal  taxis,  reduction  by  the  pressure  <if  air  or  of  gas  intro- 
duced  helow  tlie  tumor;  retluction  by  pressure  of  tluifls;  laparotomy 
with  di>inva}^ination ;  laparotomy  with  exsinrtion  of  the  intussus* 
ccptuni  or  other  entero-plastic  operation ;  and  combinations  of  these 
methods. 

Abdominal  taxis  as  nearly  as  possible  after  the  manner  of 
mmipulating  a  heniia.  but  through  the  alMlominal  walls,  was  advo- 
cated by  Mr.  Jonathan  Hutchinson.  Cures  are  rej>orteil  from  this 
metho(l  .'done,  but  it  is  better  and  usually  combined  with  inflation 
or  injection.  (  48  ) 

In  iS«»j  an<l  at  inter>'als  subsequently  I  made  some  studies  of 
the  subject  of  intussusception,  my  conclusions  being  briefly  stated 
in  an  article  publishcfl  later.^  In  this  article  I  drew  attention  to  the 
necessity  of  accurately  measuring  the  pressure  einployeil  for  retluc- 
tion,  antl  e^iK-cially  emphasized  the  fact  that  the  element  tif  time 
<luring  which  tlie  pressure  is  kept  up  is  of  etpial  iin|Kirtance  with 
the  (Kj^ree  i>f  the  pressure,  stating  my  i^pinion  that  a  pres>ure  i>f 
three  to  five  |H»unds  to  the  square  inch  appliett  for  twentv-tive  or 
thirty  minutes,  or,  if  necessar>',  longer,  is  more  efficient  anil  safer 
than  a  ]ire-Nure  iif  ^even  to  nine  pounds  f.»r  five  »'r  ten  minute^. 
I  criticised  reiM»rters  of  cases  for  indefinitene^s  ui»i»n  these  i»«'ints, 
many  writers  ^a\ing  "we  Used  injectiouN  |H-rNisieni!y/'  or  **  infla- 
ti*)ns."  nr  **we  inflated  the  b*»wels  re|>eaiedl\ ver>  seKUnn  stating 
the  amount  mi  pressure  used,  and  in  no  can*  recorded  had  I  fttund 
mentii»n  ina«!e  «•(  the  lenj^th  of  time  tluring  which  the  pressure 
should  be  maintained  at  a  given  degree.         s*.ateil  in  that  article, 

^  OeveUnd  Medical  Gairette.  March,  18^ 
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and  even  yet  to-day,  our  te> 
points,  especially  as  regards  t 

The  condition  is  somewh 
hernia.    No  surgeon  would  t 
and  at  once  by  the  exertion  o 
of  force,  thrusting  it  through  i 
On  the  contrary,  continuous 
kept  up  for  a  time  sufficient  in 
and  to  tire  out  the  spasmodics 
at  the  same  time  manipulatioi 
taxis.  In  the  same  manner  the 
within  the  bowel  below  the  in 
it  back  but  lessens  its  congesti 
the  ensheathing  layer  is  also  i 
tion  forced  to  yield.   I  urged 
a  temperature  of  loo  to  105, 
was  suggested  as  a  means  not 
which  is  very  difficult  to  keep 
measuring  the  pressure  of  the  j 
it  with  water-pressure  measur 
I  do  not  believe  that,  as  one  ^ 
troduced  should  be  left  to  the 
he  has  some  means,  more  reli; 
tension  produced.    At  the  tii 
Forest's  original  paper,^  and 
to  the  advantage  of  continuou 

For  inflation  air  may  be  us 
gas.  Ziemssen's  method  (or  t 
bonic  acid  gas  by  injecting  int 
bonate  of  soda  and  afterward 
mentioned  in  order  to  condem: 
water  as  employed  by  Forest  \ 
same  writer  because  of  the  un 
used.  Hydrogen  gas,  after  the 
tines,  could  be  used,  but  the  a] 
sesses  no  advantage  over  comn 

Whatever  agent  is  employ 
it  is  kept  in  action  should  be  a( 
of  air  are:  The  elasticity  of  its 
fact  that  if  reduction  is  effect 
that  it  can  be  felt  by  the  manip 
most  convenient  of  all,  if  the  p 
readily  that  the  tumor  may  be 
more  readily  than  water,  above 
intestine. 

Am.  Jour.  0 
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Its  disadvantages  arc:  It  is  Icns  manageable,  that  is.  harder 
to  confine  within  the  sphincter,  and  hard  to  maintain  at  the  desired 
pressure.  This  difficulty,  however,  has  Iwen  overcome,  as  I  men- 
tioned, by  first  fillinjj  the  l)owel  with  air  and  then  following:  with 
water  at  a  measured  pressure — which  drives  the  air  before  it  hifjher 
into  the  l)owel 

( )f  the  fluids  use«I  for  injection  there  are  several — plain  water, 
soapy  water,  normal  saline  solution,  oil.  milk,  thin  jjruel,  beef  tea: 
not  to  menticm  decoction  of  tobacco  or  of  chamomile  and  other 
fluids  that  have  occasionally  Wn  used.  Of  these  the  best  an«l  most 
available  is  water  that  has  Iwen  lx»iled  and  coole<l  to  such  a  tem- 
perature that  it  will  l)e  delivered  to  the  patient  at  105  dej^rees  to 
100  <le^rees  F.,  and  it  shouM  have  in  solution  common  salt,  a  drachm 
to  the  pint.  The  a<lvantages  of  such  a  solution  are:  It  is  quite 
manajreable  at  a  piven  pressure.  It  can  \k  used  hot  or  quite  warm, 
thus  aiding;  in  overcominfj  shock;  and  doubtless  some  of  it  will 
absorlH'd  from  the  intestine,  stimulatin^j:  the  patient  and  supplying 
water  for  the  circulation. 

Its  tli^advantaf^es  are:  It  is  not  quite  so  readily  apparent  when 
the  intussusception  yields,  as  the  tension  <loes  not  alter  so  instantane- 
ously :  and  if  pressure  is  relaxed,  the  Ixiwel  is  not  at  once  emptie<l. 
so  that  one  cannot  innne<liately  search  for  the  tumor.  It  has  liecn 
said  to  cau^e  diarrhea.  However,  I  have  never  seen  diarrhea  causetl 
thus.  In  my  own  practice  I  use  the  hot  normal  saline,  first  fillinfi^ 
the  iKiwel  with  air  from  a  bellows  or  an  onlinary  hand  ball  with 
a  valve,  such  as  is  used  with  an  atomizer,  attached  to  a  catheter. 

It  is  Usual!)  directed  that  the  patient's  hips  should  l»e  elevated, 
or  that  the  patii-nt  shoulil  l»e  inverted  from  time  to  time,  in  order 
"to  >jet  the  assistance  of  traction  i>f  the  intestine  alx»ve  uixm  the 
seat  of  the  inva^^inatiori.*'  or  that  the  **  water  in  the  intestine  may  as- 
sist by  i^ravitx."  .As  matters  of  fact  one  may  state  that  the  traction 
of  the  weijjht  of  the  intestine  or  of  the  water  would  \k  quite  incon- 
siderable even  if  in  the  ri^ht  direction:  and  that  the  fi»rce  may  be 
<Iesired  transversely  in  the  transverse  Colon  or  toward  the  feet  in 
the  ascendinj^  colon.  What  inversi*>n  <  a<  well  as  manipulation) 
mij:ht  do  is.  to  f.ivor  the  |»assinjj  of  air  or  of  fluid  upward  throuf^h 
the  ileo-cecal  valve,  as  Forest  has  shown.  an<l  as  my  own  exfwri- 
ments  corp»N»rate.  lUit,  as  In^fore  stated,  it  is  extremely  rare  to 
have  intu-siivception  of  the  small  intestine  alone  in  chiKlren:  and 
it  is  inn)*»s>il»lc  to  atTect  such  an  obstruction  aUn-e  the  valve  by 
air  or  water  pressure  without  unsafe  tension  on  the  colon. 

The  simple  device  of  Forest  is  quite  a<  etlicicnt  as  the  ehborate 
apparatus  nf  Mr.  I.und.  The  nozzle  of  an  ordinary  Davitlson  syrinjjc 
or  a  vai^inal  syringe  should  be  woun<l  with  a  roller  bamb^e  altout 
an  inch  from  its  tip  so  as  to  make  a  shouMer  an  inch  witle,  which  may 
be  pressed  against  the  buttcKks  to  prevent  the  water  from  escaping. 
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This  with  a  fountain  syringe 
the  hydrostatic  machinery, 
feet  of  rubber  tubing,  as  a  sta 
not  be  near.  I  have  allowec 
represent  one  pound  pressun 
the  height  of  the  patient  upor 
ascending  scale,  at  intervals 
the  marks,  so  that  the  person  ^ 
verbally.  An  anesthetic  is  ad 
back  with  thighs  flexed  and 
press  the  shoulder  of  the  injecl 
Air  is  then  pumped  in  and  th( 
or  two  will  illustrate.  Baby  A 
breast-fed,  and  healthy,  thoug 
eight  o'clock  one  evening  su 
vomited,  and  defecated.  Vom 
becoming  green.  After  a  fe 
bloody  serum.  Paroxysms  c 
breast.  Temperature  normal 
weak;  pale;  muscular  systen: 
In  the  cecal  region  a  movable 
not  only  be  felt  but  seen.  F 
of  pain.  Diagnosis  intussus< 
small  opiate;  and  procured  a 
Drs.  Bailey  and  Barger.  Chlo 
water  to  maintain  and  measui 
F.).  Fountain  at  five  feet  f 
pounds  pressure  per  square  i 
utes.  Raised  reservoir  to  six  f 
two  and  a  half  pounds  and  ke 
twenty  minutes  in  all  under  p 
ceptible  giving  way,  but  the 
peded  by  the  pressure  it  was  r 
escape.  It  was  then  found  t 
fant  vomited  a  few  times  af 
easy  and  recovered. 

Another  illustrative  case 
with  Dr.  Nuss.  While  sittinj 
ward,  which  scared  the  infa 
Soon  after  he  cried  with  pain, 
ensued,  and  a  bowel  movemen 
no  food  in  the  stomach.  Was 
was  restless,  tossing  and  turnir 

^  Forest,  in  his  paper  of  i£ 
his  paper  of  1889,  two  feet. 
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pulse  158.  Strainiiipf  at  intervals,  jiassinp  small  quantities  of 
bl(XMl-stainc(l  mucus.  No  stool  in  i)ast  fifty-six  hours.  WouM  not 
nurse.  Had  had  rci)calcd  injections  by  a  midwife  and  by  attending; 
ph\sician  wiih  no  avail.  Also  calomel.  Abdomen  now  somewhat 
distended  but  not  very  tense,  excepting;:  in  rejjion  of  ascending  and 
transverse  colon,  esjH^cially  from  the  hepatic  flexure  to  the  middle 
line.  In  the  middle  of  the  epigastrium  or  slightly  to  the  right  of  it 
a  tumor  could  be  fell.  Pressure  u|Km  it  caused  tencMuus  and 
distress,  not  sharp  pain.  Diagnosis  intussu>ception  pnil>ably  at  the 
valve  of  r*auhin,  extending  as  far  as  transverse  colon.  UmtcI  air 
and  water  pressure  (normal  saline  at  100  degrees  F.)  ;  under  light 
chloroform  ane>the>ia.  In  two  minutes  had  carried  pressure  to  three 
pounds.  Kept  this  up  tliree  minule>  more,  then  went  up  to  f<»ur 
pounds.  Kept  this  five  minutes.  I*ut  pressure  up  to  five  p^iunds  for 
two  minutes.  In  all.  the  pressure  was  on  twelve  minutes.  Pulse  ran 
to  180+.  Di^continuetl  pre>sure.  Manipulation  of  lH»\\el  iN  practi- 
cally im|K)SNible  after  the  pressure  is  on.  As  s<M»n  as  anesthesia  and 
the  water  had  passed  otT  bal)e  ap]K'arei!  easy  and  comfortable. 
Tumor  gone.  lie  went  to  sleep,  and  on  waking  crie«l  for  the  breast. 
No  vomiting,  straining  nor  pain.  Nine  hours  after,  fecal  stools 
began.    No  return  of  symptoms. 

Other  examples  couhi  be  cite<l,  but  these  are  sufficient  to  illus- 
trate the  metlnxl.  I  have  not  foun<l  it  e\|KMlic-nt.  as  Forest  advi>ed, 
to  keep  the  pre^>ure  up  for  an  hour,  t»r  an\ thing  near  that.  In  feeble 
young  ehihlren  the  pressure  on  the  vena  cava  an*l  on  the  diaphragm 
imiK'tles  the  return  circulatitm  an<l  the  respiration  markedly  after 
fifteen  to  twenty  minute^.  Older  children  can  st.md  higher  pres- 
sure for  a  longer  time.  lUit  I  do  not  tliink  it  advisaltle  ti»  carrv  the 
pressure  ui>  Xo  eiglu  or  nine  |w»unds  t*»  the  Mpiare  inch,  as  Forest 
advices,  if  the  invaginaii*»n  does  not  yield  at  a  l«'\\er  >train.  Kven 
if  the  colon  does  n*»l  actually  rupture.  I  have  found  its  >cri>us  a^t 
cracked  at  seven  jHumds.  and  this  in  intr>»tines  n^t  ucakenni  by  in- 
flammation. It  gives  way  c»pi»oviic  tlu-  t'-Ms  which  divide  the 
saculi.  the  ten<lenc>  of  tlie  pre-^ure  Ining  to  leni:t!un  as  well  as 
widen  the  tul>e  and  mI»1  iterate  the  transvt  r-c  i«»liU.  This  it  >eems  to 
nic  might  l»e  NntVicieiit  to  set  up  iKTili»niti> :  or  the  <li-ten^ion  might 
paralyze  the  gut. 

l'«ire>l  ad\i»cated  a  ilegree  *>f  pressure  that  ri-^kt  d  rupture  i^f  the 
gut  <pro\idi»l  it  \\<inld  not  virld  at  a  Irs^rr).  lucau^e  he  c«'n^!ilere<l 
la  pa  rot  I  in  ly  for  an  intu--u^ceptiiin  irrrdnciMf  by  prev^uro  a**  in- 
evitably fatal.  He  i|UoIcn  Treves'  tablr^  !«»  ^h-.w  that  the  death 
rate  after  lapari»t«»!ny.  even  though  ilu-  !n\a:^'in.iii'»n  was  ea^il>  re- 
duced. wa>  4,^  l»er  cent.,  whena'*  in*  ca^e  lia«I  luen  rec«'»rilrd  where 
the  patient  ditd  alter  the  tumi»r  was  ,.nre  n  lv.r.  d  l»v  in?lali<>n  or 
injection.     He  >a\s  the  stati>tics  i»l  I.eiv:hlenNti rn.  Treves  and 
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Schram  show  that  the  death  rate  in  cases  in  which  the  invagination 
was  reduced  with  difficulty  or  was  irreducible  was  loo  per  cent 
Therefore  he  advises  a  pressure  of  six  pounds  to  the  square  inch, 
and  if  this  fails  after  lengthened  trial  to  raise  the  pressure  to  seven 
or  eight  or  nine  pounds.  This  having  failed,  if  the  child  is  under 
two  years,  open  the  abdomen  and  resect  the  intestine.  The  child 
will  probably  die,  but  if  left  to  nature  the  case  is  hopeless.  If  the 
patient  is  between  two  and  five  years  and  injections  have  failed, 
the  chances  of  cure  by  sloughing  or  laparotomy  are  about  equal, 
and  the  surgeon  will  be  justified  in  following  either  course.  Lapa- 
rotomy will  mean  a  resection  or  enterotomy.  If  the  patient  is  over 
five  years  of  age  and  the  tumor  has  resisted  eight  or  nine  pounds  it  is 
irreducible;  and  he  quotes  statistics  to  prove  that  the  operation  of 
laparotomy  shows  a  greater  death  rate  than  cure  by  sloughing. 
"Therefore  nature's  operation,  nearly  hopeless  as  it  is,  should  be 
preferred  to  laparotomy." 

Forest  had  perhaps  given  the  subject  more  careful  consideration 
than  any  other  writer  of  his  time,  and  one  must  admire  his  work  in 
systematizing  the  reduction  by  water  pressure  and  in  drawing  the 
attention  of  the  profession  to  the  necessity  of  precision  in  the  ap- 
plication of  the  treatment,  and  the  advantages  of  the  certain  and 
steady  pressure  of  the  fountain  syringe  as  compared  with  the  un- 
certain, intermittent,  irritating  effect  of  the  Davidson  syringe.  But 
the  status  of  abdominal  surgery  has  changed  so  much  since  the  time 
of  his  writing  that  the  advice  then  given  must  be  modified  accord- 
ingly. He  would  now  be  considered  ultra-conservative  as  regards 
laparotomy. 

But  now,  if  I  am  correct  in  my  judgment,  the  pendulum  has 
swung  too  far  the  other  way.  There  are  many  crying,  "  Waste  no 
time  on  injection  methods,  but  perform  laparotomy  at  once.  Sta- 
tistics could  now  be  brought  showing  lOO  per  cent,  of  recoveries 
after  laparotomy  for  intussusception."  Why,  then,  is  it  not  proven 
that  laparotomy  is  the  only  correct  treatment  ? 

Because,  for  one  reason,  the  cases  showing  loo  per  cent  of 
recoveries  are  selected  cases  and  do  not  include  those  most  desper- 
ately in  need  of  operative  assistance.  And  because  by  laparotomy 
in  every  case  the  same  results  could  not  be  obtained  under  all  the 
circumstances  in  which  intussusception  must  be  met.  They  are  the 
statistics  of  skilled  operators  in  fully  equipped  hospitals  upon  se- 
letted  cases,  and  they  are  not  the  measure  of  what  can  be  done  by 
the  average  operator  and  under  unfavorable  conditions.  The  acute 
intussusception  is  an  emergency  which  must  be  promptly  met.  There 
is  no  comparison  with  elective  work  upon  chronic  cases  in  the 
hands  of  deliberately  selected  experts  in  a  well-equipped  hospital. 
Therefore  the  simple  methods  that  are  perfectly  efficient  in  the 
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great  majority  of  cases,  and  can  be  applied  by  any  intellif^nt  prac- 
titioner anywiiere  and  under  all  conditions  are  to  t)e  advixated  in 
the  first  instance,  and  emphasis  should  be  laid  upon  early  diagnosis, 
prompt  resort  to  aero-hydrostatic  methods  which  should  be  accu- 
rately and  thoroughly  carried  out:  and  in  the  few  cases  in  which 
these  will  fail,  early  resort  to  laparotomy.  And  this  with  not  so 
gloomy  a  prognosis  as  was  probably  justified  when  Forest  wrote. 
No  surgeon  nowadays  feels  justified  in  abandoning  to  nature's 
metho<is  a  child  over  five  years  of  age,  with  intussusception  irre- 
ducible by  pressure  methods;  and  none  would  consider  every  case 
of  the  kind  under  two  years  as  absolutely  hopeless.  It  is  my  opinion 
that  nuHleni  results  indicate  the  rule  that  no  case  at  any  age  should 
be  laparotomized  without  a  correct  application  of  aero-hydrostatic 
method  of  reduction;  and,  if  this  fails,  that  no  case  at  any  age 
but  should  l>e  subjected  to  laparotomy  within  the  hour. 

Laparotomy. — With  all  the  customary  antiseptic  preparation 
of  the  skin  with  the  room  at  a  temperature  of  80  degrees  F.  or  higher, 
and  the  patient  laid  upon  a  hot  water  be<l  or  amply  surrounded  with 
artificial  heat,  the  abdomen  is  opened  in  the  mid<lle  or  in  one  or  the 
other  semilunar  lines.  It  should  be  foreseen  that  plastic  work  upon 
the  intestines  is  likely  to  be  necessar>'  and  the  incision  planned 
accordingly.  In  the  majority  of  cases  it  will  be  made  in  the  middle 
line  or  the  right  semilunar  line  near  the  cecum.  Even  with  the 
abdomen  open  and  the  surgeon  holding  the  tumor  in  his  fingers 
it  may  not  be  easy  to  reduce  the  invagination.  There  should  be  no 
traction  with  the  idea  of  pulling  the  infolded  layers  apart.  One 
should  gently  press  or  squeeze  the  intussusceptum  upwards  out  of 
the  sheath.  If  reduction  is  effected  the  l>owel  should  be  examined 
as  to  its  condition — whether  gangrenous,  or  injuretU  and  dealt 
with  accordingly.  If  there  appears  a  tendency  for  invagination  to 
recur,  or  the  mesenter>'  is  unduly  long,  a  fold  shortening  the  mesen* 
tery  should  be  taken  and  secured  with  a  few  stitches,  with  care 
not  to  interfere  with  the  blood  supply  of  the  bowel.  The  alxkxnen 
should  then  be  closed. 

If  the  intUN>usception  is  irreducible  and  the  child  is  in  too  low 
a  state  for  any  prolongation  of  the  operation,  a  fecal  fiMula  may  be 
formed,  connecting  the  Ixmel  immediately  aliove  the  obstruction, 
with  an  incision  through  the  atMi(miinal  wall.  If  the  original  in- 
cision is  rightly  placi-d  for  this  purpose,  a  knuckle  of  the  intestine 
is  drawn  out  of  the  wound  and  cIo*»ely  suture<l  to  the  peritoneum, 
and  then  to  the  external  parictes.  the  sutures  fiassing  only  through 
the  serous,  nuiscnlar  and  submucous  coats  of  the  intestine.  The  gxit 
is  then  or  subsequently  incisetl,  thus  establishing  a  fecal  fistula, 
above  the  i»bstruciion. 

Ellsworth  Eliot.  Jr.,  ( I>innie)  suggests  that  the  intestine  near 
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the  lower  end  of  the  intussusceptum  be  brought  to  the  abdominal 
wound;  a  small  incision  through  the  g^t  wall  be  made  near  this 
lower  end  of  the  tumor,  and  a  catheter  be  passed  through  this 
incision  and  through  the  canal  of  the  intussusceptum  into  the  gut 
above.  The  incision  is  to  be  sutured  to  the  abdominal  opening, 
making  a  fecal  fistula  below  the  obstruction,  preventing  increase  of 
the  intussusception,  and  providing  drainage  through  the  catheter. 
(Fig.  195.)   I  have  never  yet  tried  this  method. 

The  following  is  a  very 
ingenious  and  workmanlike 
method  of  excision  of  the  in- 
tussusceptum. (Figs.  196, 
197,  198.)  If  I  am  not  mis- 
taken it  was  originally  Bar- 
ker's operation.  The  entering 
portion  of  gut  is  sutured  to 
the  sheath  all  round  just  at 
the  point  of  entrance.  The 
gut  over  the  intussusceptum 
is  then  opened  (longitudin- 
ally) and  the  intussusceptum 
cut  off  and  removed.  The  cut 
edges  of  the  two  layers  are 
then  united  by  continuous  sutures,  and  the  longitudinal  incision  in 
the  gut  is  closed  by  Lembert  sutures.  Thus  an  end  to  end  anas- 
tomosis is  effected,  and  the  strangulated  gut  removed.  This  entails 
less  loss  of  tissue  and  less  time  than  a  regular  enterectomy. 

Enterectomy  may  be  done,  but  it  is  badly  borne  by  children.  It 
will  prove  too  much  for  a  young  child.  If  it  must  be  done,  the 
anastomosis  should  be  made  with  the  Murphy  button.  Circular 
enterorrhaphy  or  lateral  anastomosis  take  too  long. 

FOREIGN  BODY  IN  STOMACH,  INTESTINE  OR  RECTUM 

A  foreign  body  in  the  stomach  or  intestines  may  be  almost 
any  imaginable  object  not  too  large  for  a  child  to  swallow.  Pins, 
needles,  buttons,  bullets,  coins,  fruit-stones  or  seeds,  strings  or 
threads  are  among  the  most  ordinary.  Almost  any  object  that  can 
be  swallowed  will  find  its  way  safely  through  the  alimentary  canal, 
yet  some  are  of  such  a  shape  that  by  change  of  position  they  may 
lodge  at  the  pylorus  or  ileo-cecal  valve,  while  other  objects  may  by 
moisture  become  swollen  to  such  a  size  as  cannot  pass.  Strings, 
fruit  seeds,  fibrous  material  and  feces  may  collect  in  a  large  mass 
which  cannot  pass  onward,  causes  an  obstruction  by  its  bulk  or  sets 
up  an  inflammation  with  consequent  swelling,  and  so  produces 
obstruction.    There  are  well-authenticated  cases  of  intestinal  ob- 


FiG.   195.    Eliot's  suggestion  for 

THE    RELIEF    OF  INTUSSUSCEPTION. 

The  gut  just  below  the  intussus- 
ception to  be  stitched  to  the  ab- 
dominal wall,  and  opened,  and  a 
soft  catheter  to  be  passed  through 
the  opening  of  abdominal  wall  and 
gut,  and  upward  through  the  canal 
of  the  intussusceptum  mto  the  gut 
above. 
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siruction  caused  by  masses  of  lumbricoid  worms.  Needles  swal- 
lowed may  work  their  way  through  the  coats  of  stomach  or  intes- 
tines and  appear  in  some 
distant  part  of  the  body. 
Foreign  body  may  be 
found  in  the  rectum.  It 
may  have  been  swallowe<K 
or  it  may  have  been  intro- 
duced per  anum  by  the 
patient  himself  or  by  mis- 
chievous companions. 

Symptoms  of  foreign 
bo<ly  are  sometimes  ver>' 
indefinite  and  puzzling.  I 
recall  the  case  of  a  child 
with  symptoms  of  a  mild 
gastric  catarrh  in  which 
vomiting,  though  not  fre- 
quent,  was  persistent  for 
Fig.  ig6.  Excision  or  iNTrssrsciPrrM. 
The  entering  portion  i**  sutured  to  the 
intussuiicipicns  at  the  neck.  The  cn- 
.sheathing;  lavcr  is  cut  open  longi- 
ttidinally  and  the  intussn^eptutn  ex- 
cised. After  Guibe.  See  also  Fig.  197. 


Fin,  107.  KxtiMoN  OF  ixtrssrs- 
cmi  u.  The  tntiiH<«ii$ceptiim  is 
rcnio\ed  an«l  its  cut  edfpes  arc 
uniti<l  by  stiturc  AiXcT  Guil>e. 
Sec  al>o  I-ijj.  igfit 


Fig.  igR.  Exasiosf  or  ix* 
Ti  ssi-scErti  M.  The  in- 
cision in  the  ensheath- 
ing  layer  is  carefully 
closed,  by  two  rows,  or 
prrfrrably  by  I.embrrt 
!»itiire«    .\fter  Guibe. 


several  days  until,  finally*  a  flat  piece  nf  !KHi-U>ne  ahout  three- 
fourths  of  an  inch  stjuare  was  vomite«l  up  and  the  trouhle  ended. 
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Occasionally  there  is  only 
men  with  colicky  pains  and 
is  gradually  worked  along 
here  and  there.   A  foreign  I: 
ing  the  alimentary  canal.  Oi 
for  suppurative  appendicitis 
though  the  appendix  was  r< 
appearances  he  should  have 
three  weeks  after  operation 
and  abdominal  uneasiness  f 
Finally  he  developed  tenesmi 
exploration  revealed  the  pres« 
somewhat  in  the  shape  of  a  i 
quite  well.   He  had  not  eatc 
and  his  mother  was  quite  s 
weeks  before  he  entered.  H 
is  most  apt  to  do,  just  abo^ 
flammation,  or  is  of  a  size  a 
canal,  vomiting,  distension  < 
If  not  relieved,  gangrene  of  t 

Diagnosis, — ^The  diagno 
of  swallowing  a  foreign  bo( 
and  shifting  character  of  the 
Occasionally  a  foreign  body 
either  with  or  without  anestli 
able  service  if  the  foreign  t 
by  the  direct  method,  as  dei 
in  the  stomach.  The  rectun 
finger,  which  may  detect  and 
body  in  the  rectum  may  cau 
mucus  and  sometimes  blood} 
may  result  from  the  irritatic 

Treatment. — When  a  chil 
body,  almost  invariably  the 
prides  herself  on  her  presen( 
should  have  been  withheld, 
empty  the  bowel  exposes  its 
surface  upon  the  foreign  b( 
excited  by  the  laxative,  bri 
plan  is  to  administer  an  abun< 
as  potatoes,  rice,  cornstarch 
masses  likely  to  encase  the  i 
as  they  are  moved  slowly  ai 
lodge  and  cause  intestinal  c 
saiy.   (See  Section  on  Oper 
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It  is  often  ncccssar}'  to  anesthetize  a  patient  to  remove  a 
foreifn^  bcxly  from  the  rectum.  Careful  exploration  with  the  tinj^cr 
will  usually  reveal  the  shape  and  situation  of  the  oflFending  article. 
A  sfxrculum  or  retractors  may  be  necessary  or  the  sphincter  may 
have  to  hv  divulsed.  The  finger,  or  forceps  or  suitable  instrument 
will  then  cfTcct  the  removal.  Ulcerations  or  granulations  will 
then  be  touched  with  hydrogen  peroxide  or  silver  nitrate,  and  olive 
oil  jxHired  into  the  rectum.  This  dressing  may  have  to  be  refwatni. 
The  rectum  should  be  cleansed  by  irrigation  diaily.  The  diet  >hould 
be  regulated,  and  the  patient  kept  quiet.  As  healing  progresses 
watch  should  be  kept  for  stricture,  and  if  necessary  the  rectum 
dilated  with  the  linger  or  bougies. 

FECAL  IMPACTION 

It  is  not  uncommon  for  impaction  of  feces  to  cause  dangerous 
obstruction  of  the  intestinal  tract.  The  cecum,  the  sigmoid  flexure, 
and  especially  the  rectum  are  favorite  sites  for  imf^action.  One  has 
several  times  been  obliged  to  remove  piecemeal  from  the  rectum 
(|uantities  of  scybaL-c  mixed  with  prune-stones  or  fruit  seeds  and 
skins  and  the  like.  |)acked  together  as  hard  as  putty  and  immovable 
until  broken  up.  The  symptoms  are  those  of  obstniction  coming  on 
slowly,  and  sometimes  with  a  demonstrable  tumefaction  of  a  dough) 
consistency  an<l  movable,  in  some  part  of  the  aUlomen.  I  have  seen 
it  stated  tliat  the  tumor  of  fecal  impaction  could  be  diflPerentiated 
from  that  of  intussusception  by  its  usually  being  K^ated  in  the 
right  side,  while  intussusception  is  usually  on  the  left  side.  Tliis 
statement  I  consider  misguiding,  having  felt  fecal  im|)action  on  the 
left  side  or  in  the  sigmoid  region  as  well  as  on  the  right,  and  in- 
tussusception on  the  right  side  as  well  as  on  the  left.  Tlie  character 
of  the  tumefaction  is  of  more  diagnostic  value  than  the  situation. 
(Sec  "  Tumor  **  in  the  section  on  Intussusception. ) 

Trciitmcnt. — I'ecal  impaction  can  generally  t>e  t>vercome  by 
repeated  co|>ious  enemata  aided  by  gentle  massage,  ami  careful  use 
of  bxatives.  usually  salines  in  broken  doses.  I'urgatives  arc  for- 
bidden. 

BNTBROLITES 

Intestinal  concretions,  of  a  sufficiently  stony  character  to  Xne 
calletl  enterolites,  are  certainly  rare  in  thi^  counir>-.  They  are  >ai<l 
to  consist  in  si»me  instances  of  pliosphatic  salts,  together  witli 
cholesterin  and  mucus:  or  of  chalk  mixture,  or  magnesium  car- 
bonate, or  the  like  used  as  medicine.  They  ••build  be  treated  as 
just  described  for  fecal  impaction  or  foreign  body. 
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Under  this  name  are  i 
partial  obstruction  of  the  in 
be  twisted  upon  its  mesent€ 
intestine  may  be  twisted  up 
lumen.  Thirdly,  two  sepan 
as  to  obstruct  the  lumen  o 

Volvulus  is  not  a  comn 
tions  a  case  reported  by  Cri 
and  cases  are  on  record  of  ' 
small  intestine,  or  in  the  a 
But  volvulus  more  frequem 
its  mesentery  is  long  and  1( 

Symptoms. — The  symp 
becoming  continuous  with 
usually  supervenes  prompt! 
case,  but  soon  becomes  gei 
Distension  of  the  intestines 
or  the  other  portion  of  the 
twist.  The  abdominal  wall 
of  the  bowels  becomes  genei 
become  rigid.  Vomiting  is 
a  symptom  as  in  strangulati 
but  eructations  are  commo 
perature  is  at  or  below  noi 
termination.  The  pulse  is  r 
and  distressing  symptom  in 
pression  of  urine  is  not  a5 
posed,  nor  as  marked  as  in 
it  seems  to  depend  some>^ 
creases  under  the  use  of  c 
There  is  no  bloody  stool  m 

Treatment. — Treatmen 
ing  or  disentangling  of  tt 
accomplished  even  after  th 
is  a  tendency  for  the  twisi 
folding  up  the  elongated  m 
position  with  sutures,  with 
gangrene  threatens  in  the 
anastomosis  should  be  doi 
feeble  to  withstand  so  ext 
gangrenous  portion  of  gut 
ci^ion  and  excised  and  an  ; 
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INTERNAL  STRANGULATION 

Like  volvulus,  internal  strangulation  is  more  often  talketl  alnmt 
than  met  with,  yet  it  does  occasionally  occur,  in  one  of  its  numer- 
ous varieties.  It  is  caused  by  bands  of  adhesions  resultinf^  fr«»m 
previous  i)eritonitis,  or  by  omphalo-mesenteric  vessels,  by  a  Meckel's 
or  other  diverticulum,  by  an  a<lherent  or  coiled  a|>|>endix  vemii- 
fonnis,  or  l)y  a  hole  in  the  mesentery  or  omentum.    (See  Hernia.) 

Syppiptottis. — The  symptoms  are  pain,  which  is  usually  referral 
to  the  umbilical  repion.  The  pain  comes  suddenly  and  is  severe 
and  continuous.  Tenderness  is  not  marked  until  after  fKritonitis 
sujxrrN'enes.  \'omitinfj  is  an  early  and  marketl  symptom.  It  be- 
comes stercoraceous  after  several  days.  Thir>t  is  diNtressinf^.  Sup- 
pression of  urine  is  usually  noted.  Constipatiim  is  the  rule  after 
the  intestinal  contents  below  the  ol)Structi«»n  have  been  dischar)»ed. 
Shock,  and  sometimes  collapse,  with  subnormal  tem|>erature.  fol- 
low the  accident.  .Absence  of  fever  does  not  negative  jKTili»nitis. 
The  atxlominal  walls  are  at  first  relaxed,  but  afterward  distended, 
and  with  jHTitonilis  they  become  li^id. 

Treatment  is  lapanitomy  with  release  of  tlie  stran^nil^ted  gut. 
by  disentanfjlinjj  or  withdrawinf^  it  or  by  cutting  bands  after 
sccurini^  them  doubly  with  ligatures. 

OpcTiUion  for  Obstruction  of  the  Bowels. — The  «»peratinjj 
room  slKudil  be  well  lighted,  ami  warmed  tt»  So  tlei^rees  F.  or  a 
hif^her  temfK'rature.  The  (Kitient  sh<»ultl  Ik*  laid  u|>on  a  h^it-water 
bc<l,  or  be  well  wrapfKnl  in  cotton  and  surronn<letl  with  hot-water 
bottles.  The  vomiting  and  the  aUlominal  tliNteUMon  can  often 
be  relieved  by  lavaj^e  of  the  stomach  with  warm  *»tcrile  water.  The 
bladder  should  be  emptietl  by  catheter.  Chloroform  or  chloro- 
fonn  and  oxyj^en  are  usually  preferred  as  the  anesthetic.  The 
instruments  required  are  scalpel  and  scis-Nors.  two  pairs  tissue  for- 
ceps, half  a  dozen  tine-(K)inteil  hemostats.  two  f»r  three  hcmostatti 
for  siH>n>;e  h«»l«lers.  a  jinHiwd  director,  two  intestinal  clamps, 
ordinary  needles,  roun<l  neeclles  f«)r  the  jjut.  nee<lle  holder,  fine  silk 
and  tine  catgut,  medium  cat|;;:ut.  and  ^ilkwdrm  pit,  one  or  two 
Mur]>hy  buttons.  The  instruments  mu>l  W  th.»piui:hly  sterilized 
by  Uiiliuj^  and  the  suture^  nliably  aseptic.  The  hand^  of  o|Krati*r 
anti  a>^i>taiils  must  be  rendere<l  aseptic  by  th(»r«>u^h  scnibbinfj 
with  ^Ti:\:n  M»ap  and  hot  water,  the  naiN  cKanetl.  then  washetl 
afcain.  rinsed,  ami  washed  in  bichloride  s.ihuinn.  i  to  2QOO,  then 
covere<l  with  ni!»lK'r  ^;l<»ves  that  have  ju^t  Inrn  Uiile*!.  The  skin  of 
the  entire  alMhunen  shouM  W  prepared  b\  M-rulibin^  with  jjrecn 
S4)ap.  hot  water  and  }^auze  or  tiannel.  Thi^  Uin^  rinsol  oflT  with 
sterile  water  i>  fMllnwe<l  l>y  ether  or  alci>h<>l.  and  then  with  <nhi. 
tion  of  mercuric  bichloritle  i  to  3000  or  i  to  4000.  Sterile 
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towels,  dry  and  warm,  should  be  used  beneath  the  patient  and 
to  surround  the  field  of  operation.  If  possible  the  situation  of  the 
obstruction  should  be  ascertained  by  localizing  the  pain,  tender- 
ness, tympanites,  tumefaction,  dullness,  or  by  the  X-ray.  If  located, 
the  incision  may  be  made  upon  it.  If  its  location  is  unknown  oae 
is  directed  to  make  the  incision  in  the  median  line  below  the  um- 
bilicus. But  in  the  young  child  the  umbilicus  is  relatively  nearer 
to  the  OS  pubis,  and  the  bladder  is  apt  to  project  higher  than  in 
the  adult.  Room  is  needed  for  the  introduction  of  two  fingers  at 
least.  It  may  be  difficult  to  secure  an  incision  of  sufficient  length 
between  bladder  and  umbilicus,  in  which  case  it  must  be  carried 
higher,  usually  to  the  left  of  the  umbilicus.  When  the  incision 
is  carried  down  to  the  peritoneum  the  latter  should  be  carefully 
lifted  between  two  pairs  of  tissue  forceps  and  cautiously  incised, 
as  the  distended  bowel  generally  presses  closely  beneath.  The  in- 
testine should  not  be  allowed  to  escape  from  the  incision,  but  re- 
strained by  a  large,  flat  gauze  sponge  wrung  from  hot  water. 

Finding  the  point  of  obstruction  often  proves  to  be  no  easy 
task,  unless  its  whereabouts  have  been  ascertained  beforehand 
by  locating  tumor,  dullness  or  irregular  distension.   We  are  usually 
directed  to  pass  one  or  two  fingers  in  through  the  incision  and  pal- 
pate the  cecum  or  region  of  the  ileo-cecal  valve,  which  is  fre- 
quently the  point  of  obstruction.    If  the  cecum  be  distended,  feel 
along  down  the  colon,  as  the  obstruction  must  be  lower  down. 
But  if  the  cecum  be  not  distended  the  obstruction  must  be  higher 
up,  in  the  small  intestine.    We  are  now  directed  to  find  a  loop  of 
intestine  that  is  not  distended ;  examine  its  mesentery  at  its  attach- 
ment to  the  spine  to  find  which  is  its  right  layer,  for  the  right  layer 
is  also  the  upper  layer.  That  portion  of  the  upper  layer  which  goes 
to  the  left  is  the  one  leading  toward  the  stomach,  and  if  followed 
will  lead  to  the  obstruction.    But  these  directions  are  not  easily 
followed  when  the  abdomen  is  tightly  distended  with  intestines 
inflated  with  gas,  and  forcing  themselves  out  through  the  incision. 
Exposure  of  the  intestines  outside  the  abdominal  walls  greatly 
increases  the  shock  of  the  operation,  especially  in  children.  Ex- 
tensive or  prolonged  manipulation  of  the  intestines  has  the  same 
effect.    Mr.  Greig  Smith  gives  some  advice  covering  this  point 
which  should  always  be  tried  in  children,  before  ever  a  finger  is 
passed  into  the  abdominal  cavity.    He  observes  that  the  most  dis- 
tended coils  always  rise  to  the  surface,  and  that  as  the  greater 
number  of  coils  of  the  intestines  pass  within  three  inches  of  the  um- 
bilicus, it  is  probable  the  most  dilated  coils  will  be  or  can  be 
brought  within  sight  at  the  incision.   One  should  very  gently  move 
the  distended  coils  from  side  to  side  and  up  and  down,  and  select 
the  most  distended  one  which  will  at  the  same  time  prove  to  be 
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the  most  congested  one.  \\y  followinp^  this  coil  in  the  direction  of 
increasing  distension  and  congestion  one  is  led  to  the  obstruction. 
If  this  inethixl  fail.  Smith  recommends  to  let  the  most  distended 
coil  escape  from  the  belly.  One  end  of  the  coil  escafKrs  less  readily 
than  the  other  and  is  most  congested.  This  end  leads  toward  the 
obstruction.  (Cireig  Smith,  liinnie.)  In  some  cases  it  may  be 
necessary  to  relieve  the  excessive  distension  by  inciting  the  intes- 
tine to  allow  the  escape  of  its  contents.  To  do  this  a  badly  dis- 
tended loop  is  brought  outside  the  atxlomen,  packed  round  with 
hot  moiNt  gauze  sfx^nges  and  a  small  incision  made  in  a  longi- 
tudinal direction  at  a  point  farthest  from  the  mesenter>-.  The 
contents  having  esca|>ed,  the  incision  is  securely  clo>ed  with  Lcm- 
bert  sutures,  the  gut  rinsed  off  clean  with  hot  sterile  normal  salt 
water,  and  returned  to  the  abdomen.  To  remove  the  rubber  gloves 
and  put  on  a  fresh  sterile  pair  at  this  |H)int  is  advisable  if  it  be 
done  quickly.  But  if  such  incision  and  emptying  of  bowel  can  be 
avoided  it  is  far  better  to  do  so.  If  the  |x>int  of  obstruction  be 
found  it  should  be  dealt  with  according  to  its  character,  a  volvulus 
should  be  untwisted  or  disentangled,  strangulating  bands  should 
tie  ligated  in  two  places  and  cut  between  the  ligatures,  a  foreign 
body  should  be  removed  through  a  longitudinal  incision  in  the 
intestine  which  is  afterward  closed  with  I-emlnrrt  sutures.  Before 
opi'uing  an  intestine  it  should  be  bnuight  out^^itle  the  ab<lomen 
and  packed  round  with  moist  hot  gauze  s]x>nges.  The  special 
manner  of  dealing  with  intussusception  will  be  found  in  the  Sec- 
tion on  that  subject,  if  it  be  found  that  the  cau*^'  <»f  the  obstruc- 
tion cannot  Ik*  removed  or  if  the  child  i«4  very  much  nhocked  or 
exhausted,  one  should  not  think  of  attempting  any  extensive  oper- 
ation, but  rapidly  make  a  fecal  fistula  alxivc  the  obstruction,  close 
the  alMlominal  inci>ion  and  apply  heat  and  stimulants  as  directed  to 
combat  shock. 
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Its  Causes,  Frequency  an: 
Strangulated  Hernia- 
Hernia — ^Umbilical  H: 
Hernia — Lumbar  Her 
AND  Post-Operative  a> 

ITS  CAUSES,  FRE< 

Hernia  may  be  due  to 
an  opening  or  a  very  weak  j 
layers  that  bound  the  abdom 
in  a  feeble  individual  may  be 
illness  or  malnutrition  or  fj 
more  of  these  causes  there  i 
and  paralyzing  by  overstre 
distension  by  overloaded  si 
gases.  The  adipose  tissue  tl 
to  cushion  the  visceral  supp 
or  it  may  have  been  remove 
obesity,  or  a  sudden  reductioi 
in  adults,  does  not  often  obtj 
sion  may  have  been  increase* 
of  diarrhea,  of  rectal  polypi 
preputial  or  urethral  orifice, 
spasmodic  and  violent,  or  by 
tight  bellyband,  or  a  truss  ba 
ing  all  these  facts  into  consi< 
encounters  a  hernia  to  mere 
go  so  far  as  to  specify  what 
the  parents  to  a  truss  dealer, 
clinic  day  when  it  will  be  ( 
great  many  things  to  be  coi 
course  of  procedure  is  decid< 
and  what  factors  are  perpet 
plications,  and  its  probable  i 
operation;  also  the  type,  the 
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truss,  and  the  best  time  and  method  for  the  operation  if  such  a 
procedure  is  necessary. 

All  the  common  varieties  of  hemiae  found  in  the  adult,  named 
from  their  situation,  are  found  in  children — diaphragmatic,  ven- 
tral, lumbar,  umbilical,  inguinal,  femoral:  and  some  sub-varieties 
belonging  especially  to  children,  such  as  the  congenital,  the  funic- 
ular, the  infantile,  the  encysted  hemue.  Hut  the  relative  fre- 
quency of  such  varieties  is  quite  different  in  early  when  compared 
with  adult  life.  Thus  umbilical  hernia  is  far  more  common  in 
childhood,  and  femoral  hernia  comparatively  rare.  Obturator, 
perineal,  and  ischiatic  hemise  are  not  found  in  children.  The  classi- 
fication according  to  the  organ  or  viscus  protruding,  as  h^pato- 
cele,  e|)iplocele.  cnterocele.  cystocele.  and  the  like,  would  show  a 
different  distribution  in  children;  for  it  is  comparatively  seldom 
that  the  sac  contains  anything  but  intestine,  the  omentum  being 
but  slightly  develo|)ed.  and  the  bladder  and  vagina  not  yet  having 
been  subjecte<l  to  causes  that  in  later  life  pnxluce  relaxation  and 
protrusion.  However,  not  only  small  or  large  intestine,  sigmoid, 
cecum,  or  appen<lix,  but  a  portion  of  liver  or  of  bladder,  or  an 
ovary  or  the  uterus,  or  a  testicle  attache<l  to  a  loop  of  intestine, 
may  be  found  in  the  child's  hernia.  (See  Fig.  213.)  Naturally 
the  proportion  of  the  congenital  variety  is  large  and  of  the  ac- 
quired is  small  in  the  child  as  compared  with  the  adult. 

IRREDUCIBLE  HERNIA 

Hernia  in  a  child  may  l)e  irreducible,  due  to  the  same  causes 
as  in  the  a<lult.  lUit  it  is  less  common  in  the  child,  because  the 
hernia  ha.s  not  existed  sufficiently  long  to  become  adherent  in  the 
abnormal  situation.  But  hernia  may  become  obstructed  or  incar« 
cerated  by  massing  of  its  contents. 

STRANGULATED  HERNIA 

Strangulation  occur>  >ddom  in  chiMren.  in  comparison  with 
the  whole  number  of  hernia'.  Yet  it  occurs  sufficiently  often  to 
emphasize  the  necessity  of  never  allowing  a  hernia  to  remain 
unretluced. 

S\'tpif*toms  of  strangulation  are  nausea,  vomiting,  constipation, 
tenesmus,  dra^^ing  sensations  in  the  hy|^»gastrium,  liKal  |»ain,  ten- 
demesH.  sweniii;^,  an<l  tension  in  the  hernia,  fever  and  later  sub- 
nonual  tcnifxTature :  puNe  hard  and  quick,  later  wiry,  small  and 
weak  an<I  more  rapi<l.  The  face  i'i  either  tlu>he<l  with  fever  or 
pallid  as  in  >hock.  anxious  and  <lrawn.  The  constriction,  if  un- 
relieved, causes  not  only  congestion  anil  swelling.  l»ul  inflammation 
and  gangrciur.    H  the  constriction  \k  ab>*.»lute  the  whole  of  the 
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extruded  gut  will  become  g 
gulation  death  of  the  tissue 
striction.  In  either  case  p.e 
septic  peritonitis. 

Diagnosis. — ^The  diagnc 
diaphragmatic  or  vaginal  v 
the  bowels  in  the  presence 
to  prompt  treatment  of  the 

Treatment — If  the  stra 
few  hours  and  the  patient  is 
be  administered  and  the  patii 
the  muscles  at  the  hernial 
drawing  the  hernia  into  tl\c 
then  be  tried  with  the  utmost 
slowly  and  persistently  for  i 
its  fluid  or  gaseous  contents 
the  swelling  out  of  its  tissue 
from  the  constriction  as  if  < 
With  the  ends  of  the  fingers 
is  pushed  from  sid^e  to  side 
gurgle  and  slacken  and  sli 
maneuvers  do  not  succeed 
once  be  made  for  operatioi 
had  be.en  present  twenty-foi 
tient  is  first  seen,  or  he  be 
pulse,  a  pinched  face  and  a  c 
die  taxis;  the  operation  is  t 
first  seen  where  no  anestheti 
before  the  operation  can  be 
dermic  of  morphia  or  of  co 
patient  should  be  placed  in  1 
tion  and  propped  or  suspen 
comfortably  cold,  pressing  u 
take  place  while  preparations 
tion  can  then  be  done.    If  t 
heat  and  stimulants  should  1 

Operation  for  Stranguh 
should  induce  one  to  negle< 
able  in  an  abdominal  operati 
Intestinal  Obstruction  for 
for  the  instruments  and  artic 
omy  was  expected  only  to  : 
nowadays  the  wound  is  clos( 
cannot  occur  again,  so  that  1 
view.   Most  frequently  the  cc 
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sac.  In  ingfiiinal  hemia  it  is  fjcncrally  the  external  ringf  that 
stranj^ulalcs.  ( )flen  the  sac  will  be  opened  whether  it  was  intendeil 
to  oinrn  it  or  not,  for  it  is  ver>'  thin  and  closely  blendetl  with  the 
fa>cia.  \\  hen  the  sac  is  nicked  and  opened  there  is  a  fluid  within, 
pale  yellow,  if  the  case  is  early  and  the  bowel  in  pood  condition; 
<lark  brown  if  the  case  is  more  advance<l,  but  one  is  not  appre- 
hensive if  the  fluid  is  clear.  If  the  fluid  is  turbid  and  blackish  one 
has  fears,  for  the  l)owel  will  be  found  inflamed  and  edematous  at 
least,  purple  and  mottled,  and  fKThaps  worse.  lUit  if  lymph  flakes 
and  pus  and  mayt)e  bliKHl  clots  fl(»w  cmt  with  the  fluid  from  the  sac, 
jjaiij^rcne  is  near  at  hand.  Perhaps  already  the  intestine  is  dull 
and  .sodden,  black  or  ashy  and  slouphinjj.  If  the  inte>tine  or  other 
stranj^^ulati-d  or^an  or  viscus  is  >ound.  or  if  its  circulation  can  be 
restored,  the  constriction  is  relieved  and  it  is  allowed  to  slip  back 
into  the  alulomeii.  A  j^reat  iK>int  is  made  by  >tudents  to  reinember 
in  which  direction  one  >hould  cut  in  relieving;  a  heniia!  constric- 
tion. It  is  latter  to  do  no  cuttinf;  at  all  in  the  dark.  Si^metimeik 
merely  liftinj^  the  constrictinjj  ring  with  a  blunt  dissector  or  nick- 
ing its  edge  if  necessary  will  suffice.  If  cutting  is  necessarj'  it  is 
better  to  cut  down  with  knife  or  scissors  so  as  to  see  wfiat  is  being 
cut.  .\fier  the  hernia  is  reduced  the  oiK-ning  is  securely  closet! 
as  in  the  radical  oiKTation  for  heniia.  If  protrudetl  gut  is  perfor- 
ated or  not  viable  one  has  the  choice  of  resection  or  tempi>rary 
artificial  anus.  An  older  chihl  in  goixl  comlition  for  ofHrration  might 
endure  resection  and  anastonuisis.  .\  ymmg  or  exhausted  child 
would  nt)t  ;  and  it  would  l>e  Inrtter  to  draw  out  the  intestine  until 
sound  tissue  appears,  attach  the  o\K'n  ends  of  the  gut  into  the 
heniial  o|Kning  and  save  the  |>atient's  life.  The  continuity  of  the 
intestinal  lumen  can  be  restored  by  oi\e  of  various  ofKrations  later 
when  the  patient  is  in  condition. 

DIAPHRAGMATIC  HERNIA 

Thi^  may  be  congenital,  ordinary  or  traumatic.  In  either  form 
it  is  extremely  rare.  In  the  congenital  f«»nn  the  ileficiency  of  the 
diaphragm  is  UNually  \i\xm  the  left  side.  The  opening  may  be  small 
so  that  only  a  limited  protntsion  of  alnlominal  contents  occurs:  or 
so  large  as  tf»  occupy  nearly  the  entire  chest  cavity,  and  by  prevent- 
ing expansif»n  ^r  even  development  of  the  lungs.  Inr  incompatible 
with  extra-uterine  life.  Such  a  case  is  illustrati*<l  in  Figs.  ic|i)  and 
200.  cirawn  at  the  autopsy  on  a  full-tenn  seven-ixiund  girl  baby 
which  cried  twice  after  birth  and  dietl  in  twenty  minutes.  In  the 
embry*>  the  cavity  i^f  the  Unly  is  n*»t  divitletl  into  thorax  and  ab- 
domen until  their  organs,  esiKxially  the  liver,  have  attained  a  eon« 
si<lerable  decree  of  developtnent.  The  internal  layer  of  the  blas- 
todenn  has  closed  up  to  fonn  a  gastro-intestinal  canaL   It  assumes 
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a  tubular  form  and  then  the  t 
the  stomach,  which  lies  in  t! 
near,  but  not  connected  witl 


Fig.  199.    Case  of  Con 

pharynx.  The  liver  has  budd 
one  month  weighs  one-quar 
and 
esopt 
whicl 
stomj 
lungs 
gus, 
its  tl3 
divisi 
the  tl 
and  t 
phrag 
close 

abdomen  and  thorax  with  the 
that  diaphragmatic  developm< 


Fig.  200.  Lungs,  peri- 
cardium AND  THYMUS 
GLAND  IN  CASE  OP  DIA- 
PHRAGMATIC HERNIA 

shown  in  Fig.  199,  one- 
quarter  actual  size. 
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delayed  until  the  orphans  arc  so  larp^c  that  the  separation  cannot  take 
place,  the  consequence  is  a  congenital  diaphragmatic  hernia. 

In  tlic  ordinary  forms  of  iliaphragmatic  liernia  the  atnlominal 
viscera  pass  through  one  of  the  naturally  weak  points  in  the  dia- 
phragm, usually  near  the  ensiform  cartilage. 

The  traumatic  form  occurs  from  puncture,  incision  or  tearing 
of  the  diaphragm. 

Sytfif'toms  and  Diagnosis. — ^Thc  symptoms  may  be  very  ob- 
scure ami  difficult  of  interpretation.  There  are  |)ain.  dyspnea,  and. 
upon  auscultation,  gurgling  of  intestinal  or  stomach  contents  in  the 
chest  cavity  and  fH^rhaps  a  displaccil  heart.  Strangulation  may 
occur  in  the  ordinary  and  traumatic  varieties. 

Treatment. — In  the  congenital  variety  nothing  can  usually  be 
done.  Most  cases  of  ordinary  diaphragmatic  hernia  are  not  diag- 
nosed unless  strangulated  and  ofHTate*!.  If  a  congenital  dia- 
phragmatic hernia  is  strangulated,  and  o|H.Tation  is  undertaken,  it 
may  be  found  that  the  hernial  mass  is  tiKi  large  to  l>e  reduce<l  into 
the  ab<lomen,  having  lK*cn  long  resident  in  the  thorax.  In  this  case 
the  constriction  should  be  relieved  and  steps  taken  to  prevent  its 
recurrence,  and  no  further  attempt  made  to  reduce  or  to  close  the 
hernial  oinrning.  The  traumatic  varieties  vbould  Inr  ofK-rated  if  a 
diagnosis  can  Y)e  made.  The  thorax  should  l>e  o)>i*ne«U  the  hernia 
reduced  and  the  ojK-ning  closed  by  suture.  It  there  iN  evidence  of 
injury  also  to  alxlominal  orgauN  the  alxlomen  mw^x  he  o|)ened  and 
the  ciamage  repaired.  lUit  the  hernia  i>  reduced  and  the  opening 
closed  best  from  the  thoracic  side. 

VENTRAL  HERNIA 

Ventral  hernia  usually  tnrcurs  through  a  hiatu*^  in  the  linea 
alba.  This  has  In'en  referred  to  in  the  Sec!i<»n  on  The  Alxlomen 
and  Its  Maltormations.  It  should  be  treated  on  the  same  general 
principles  as  umbilical  hernia. 

UMBILICAL  HERNIA 

Exomphal«»s  ha^  already  l>een  descriUi!  a  malformation  of 
the  umbilicus.  That  f<»rm  of  hernia  usually  cillnl  umbilical  <iccur» 
in  two  variitie**.  In  one  the  pn»tru>ion  really  takes  place  through 
the  umbilical  ai»erture  into  the  cord,  or  ratlier,  the  stump  t>f  the 
cord,  being  covered  by  the  skin,  sufHTlicial  fascia,  anil  fKritoneum; 
while  the  either  projects  in  the  linea  alt>a  immetliately  aliovc  the 
umbilicus. 

Diagnosis  is  easily  made  by  the  position  an<l  feel  of  the  tumor. 
It  is  «»ofi  ami  elastic.  an<l  u>ually  disapinars  uilh  a  gurgle  when 
pre>M:d  \x\m\.    it  reap|K-ars  on  the  slightest  straining,  laughing  or 
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crying.  In  some  cases  this  fi 
the  opening  seems  to  be  paini 
always  unsightly. 

Prognosis  is  good.  It  is 
in  a  child  becomes  strangulal 
Some  are  persistent  and  trout 
treatment  or  operation. 

Treatment. — Umbilical,  h< 
and  it  is  often  treated  by  th 
ment  over  the  methods  of  tiw 
advisers.  Sometimes  a  pad  c 
piece  of  sheet  lead  is  bandage 
seen  an  inguinal  hernia  produ< 
too  tightly.  Sometimes  the  cc 
covered  with  lint,  or  a  cake 
convex  side  inward,  is  fastene 
adhesive  plaster  and  maybe  a 
sewn  over  all. 

Another  plan  is  to  draw  1 
and  fasten  it  thus  with  adh 
every  few  days  or  a  week,  j 
stores  hard  rubber  pads  with 
the  body.  These  pads  usuall 
conical  or  hemispherical  proje 
ing  viscus  within  the  hernial  < 
truss  is  maintained  constantly 
to  keep  it  open.  Such  is  the  < 
the  pad  with  the  conical  pro; 
strapped  upon  the  rupture.  Tl: 
ever,  the  pads  when  applied  \ 
stay  in  place  at  all,  but  slip 
nothing. 

The  best  surface  to  prevc 
at  the  same  time  not  to  prevei 
surface.   Some  slight  cases  in 
coughing  or  straining,  do  peri 
two  and  one-half  or  two  and  thi 
in  a  pocket  sewed  to  the  bel 
favorable  the  pad  should  be 
there  continuously  for  weeks 
closes.    This  fixation  of  the  p 
hesive  plaster.   But  this  is  don- 
the  part  of  the  doctor  and  the 
on  the  part  of  the  patient.  The 
pad  becomes  irritated  or  inflame 


with  niiliaria,  (krmatitjs,  ccicma,  or  even  with  u1rcnitsofi«  devd- 
Oficd  nnder  one  kind  or  another  of  umbilical  pad. 

The  *amc  ohjection  holds  agmmst  the  pbn  of  drawini;  the 
sldn  in  a  fold  acros^s  the  niptore  and  hrddin|^  it  thu*  wilh  idhcMvc 
ftrap5*    Fi^^  20t  ill  list  rate^  a  pad  or  pbtc  made  of  any  tmiMjih, 


ihc  p^*i  iN^fti  *ibc5«v'. 

or  t  the  loabiBoit. 


impervious  uiaterial ;  gutta  i»erclia  the  best,  with  littk  buttfic»  or 
pegi  on  Ihc  back  of  ii  to  which  arc  Imtlofied  the  endi  of  the  atlhesivc 
ftrapi.  They  tan  be  made  of  any  shape  and  of  different  stie^  and 
the  number  of  buttons  or  peif«  U  not  an  eisential  f*omt  Tltere 
afaouhlties'  they  shooM 

be  placetl  \-  juare  sbape 

with  rounded  comers,  and  atiout  two  and  one-quarter  inches  acrxm^ 
with  four  buttons,  I  find  convenient  A  couple  of  iucIks  of  one 
end  of  each  atlhesive  »trap  i&  folded  upon  itself  and  thti  f«jUlrd 
again  so  that  tliere  ar,e  three  thicknenscs  of  plaster  ^trengtl^cntnj^ 
the  end.  l1irou|*fa  this  a  buttonhole  a  half  inch  front  the  end  U  cut 
with  a  penknife.  The  folded  end  prevents  the  plaster  from  adher- 
ing lo  the  skin  near  the  pad.  The  straps  are  buttoned  on  to  the  pad 
and  adjusted  round  the  body.  When  the  abdominal  mttsdct  are 
weak,  flabby  or  ovcr-slretcbed  lite  straps  should  be  applied  just 
tightly  enough  to  support  thent   Fi)C*  mu  shows  the  tru«s  applied. 

The  sirapa  can  b<c  unbuttonni  and  the  pad  remowd  al  any 
time,  the  sktn  cleansed  and  powdi  -  |md  washed  and 

replaced  with  the  f^rcalest  c<m%*mi'  bout  removinf  the 

pfaitcr  from  tt\e  skin.    If  one  will  take  the  precauti^m  lo  wash 
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thoroughly  and  antiseptically  all  portions  of  the  skin  that  are  to 
be  covered,  either  with  pad  or  plaster,  then  pass  the  face  of  the 
plaster  over  the  flame  of  an  alcohol  lamp  before  applying  it,  the 
strapping  can  be  left  on  for  weeks  together  and  the  mother  or  nurse 
can  do  the  rest.  In  a  few  weeks  or  a  few  months  the  hernial  open- 
ing is  closed. 

0  (aeration  for  Umbilical  Hernia. — It  is  only  in  extremely  large 
or  persistent  umbilical  herniae  that  operation  is  necessary,  as  they 

are  nearly  always  curable  within  a  rea- 
sonable time  by  the  yse  of  a  truss. 
Among  2O0O  operations  at  all  ages  for 
the  radical  cure  of  hernia  at  (he  Hospi- 
tal for  Ruptured  and  Crippled,  New 
York,  from  1890  to  1907,  as  reported  by 
Bull  and  Coley.  only  thirteen  were  cases 
of  umbilical  hernia  in  patients  under 
fourteen  years  of  age,  WTien  the  opera- 
tion  is  deemed  advisable  the  diet  should 
l^e  regulated,  the  bowels  well  emptied, 
and  tympanites  conquered,  all  the  anti* 
septic  precautions  for  an  abdominal  sec- 
tion be  carried  out  A  modification  of 
Ransohoff  s  operation  is  adapted  to  these 
cases,  A  vertical  incision  skirts  the 
margin  of  the  umbilicus.  Expose  the 
aponeurotic  tissues  at  the  side  of  the 
neck  of  the  sac.  Open  the  sac  at  its  neck  and  reduce  any  hernial 
contents,  ligating  and  removing  any  adherent  omentum.  Introduce 
a  gauze  sponge  at  the  wound  so  as  to  hold  down  and  protect  ab- 
dominal contents  and  excise  sac  and  margins  of  its  opening,  and 
close  the  peritoneal  wound  with  running  catgut  sutures.  In  older 
children  it  is  well  to  expose  the  inner  margins  of  the  recti  muscles 
and  imite  them  with  kangaroo  tendon  sutures.  Or  the  posterior 
layer  of  the  rectus  sheath,  the  edges  of  the  muscles  themselves,  and 
the  anterior  layer  of  the  sheath  may  each  be  united  with  a  row  of 
sutures;  and  finally  the  skin  is  closed.  Often  it  will  be  sufficient, 
after  closing  the  peritoneum,  to  strongly  unite  the  aponeurotic 
layers,  and  then  the  skin.  The  abdominal  walls  should  be  strongly 
supported  by  strapping  until  the  union  is  firm. 

INGUINAL  HERNIA 

The  inguinal  canal  in  the  child  is  not  a  very  long  canal.  The 
internal  and  external  rings  are  more  nearly  in  a  direct  line  from 
within  outward  than  in  the  adult.  It  is  only  with  development  and 
widening  of  the  pelvis,  which  in  the  infant  is  small  and  rudimentarj% 


Fig.   202.  AuTHOR*s 

TRUSS     FOR  UMBILICAL 

HCKNiAf  applied. 
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that  the  internal  ring  assumes  a  position  so  much  farther  from  the 
median  line  than  the  external  rinfj  that  the  space  tietween  them  be- 
comes lenj2:thened  into  an  oblique  canal.  In  consequence  of  this 
conformation  injjuinai  hernia  in  a  child  is  almost  always  indirect 
or  oblique,  following  the  short  canal  easily  rather  than  pushing 
directly  through  internally  to  the  deep  epigastric  artery.  By  in- 
vaginating  the  scrotum  on  one's  finger  one  can  readily  demonstrate 
in  nearly  every  case  in  a  young  boy  the  shortness  and  straightness  of 
the  canal.  Inguinal  hernia  in  the  child  may  be  congeniul,  funicular, 
infantile,  encysted,  or  acquired. 

CoNC.KNiTAL  Hernia. — Any  of  the  varieties,  excepting  the  last. 


may  l)e  congenital  in  the  sense  of  being  present  at  birth.  But  the 
variety  of  inguinal  hernia  calle<l  congenital  descends  through  an 
of)en  funicular  process  which  has  failed  to  become  separated  from 
the  peritoneal  cavity  or  to  fonn  the  tunica  vaginalis.  The  loop  of 
intestines  descends  into  what  should  be  the  tunica  vaginalis.  Fig. 
203  illu>trates  this  condition  diagrammatically.  In  congenital  her- 
nia in  girls  the  hernia  |>assc'S  into  the  canal  of  Xuck.    (Fig.  aoS.) 

Fr.vicrLAR  IIkknia. — In  funicular  hernia  (Fig.  204)  the 
tunica  vaginalis  has  become  se])arated  from  the  funicuhr  process, 
but  the  latter  ha^  remained  o])en  and  contains  the  prolapseti  bowel. 

Infantii-K  Hkrnia. — In  infantile  hernia  the  funicular  process 
has  lK-c«»me  dosed  at  the  alMlominal  end.  but  is  still  one  with  the 
tunica  vaginalis.  .\  hernia  with  a  separate  sac  t)f  peritoneum  comes 
out  through  the  rings  and  down  t)ehind  the  funicular  process,  as 
shown  in  l*'ig.  205.  Thus  there  are  three  serous  layers  in  front  of 
the  b<mel. 

KNt\sTi  i>  IIkrnia. — This  is  sometimes  descri!>etl  as  a  second 
variety  of  infantile  heniia.  or  the  two  names  are  confounded.  In 
this  variety  the  same  condition  of  the  funicubr  process  and  tunica 


Fic;.  2OX  CoNC.ENITAL 
INGI  INAK  HFRNIA. 

Funicular  process 
open  into  peritoneal 
cavity.  Timica  vag- 
inalis unscparatod. 


Fifi,  204.  FrNICVLAE 

IIEKNIA.  Fiiniailar 
process  open.  Tu- 
nica vaKinalts  sep- 
arated from  it 


Fig.  J05.  Ikfaktoi 
Hcs.siA.  FunicuUr 
proce««  and  tunica 
vaginalis  one  closed 
sac.  Hernia  behind 
it 
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vaginalis  exists  as  in  infantile  hernia,  but  the  hernial  sac  in  its 
descent  invaginates  itself  into  the  process  below  it.  Thus  the  bowel 
has  two  serous  layers  in  front  of  it.    (Fig.  206.) 

Acquired  Hernia. — In  acquired  inguinal  hernia  (Fig.  207) 
the  funicular  process  has  become  obliterated,  leaving  the  tunica 
vaginalis  in  its  normal  situation  in  front  of  the  testicle.  The  hernial 
sac  is  entirely  independent  of  it,  and  may  bje  incomplete  or  complete, 
that  is,  remain  in  the  canal  or  emerge  at  the  external  ring.  There  is 
a  growing  belief  that  in  many  so-called  acquired  hemiae  there  is  a 
preformed  sac  that  is  congenital,  being  a  portion  of  the  processus 


vaginalis  that  was  never  rightly  closed ;  and  only  direct  hemiae  are 
really  "  acquired." 

Diagnosis, — The  diagnosis  of  hernia  is  made  when  one  finds  in 
the  location  where  hernia  usually  occurs  a  rounded  or  oval  tumor 
which  gives  an  impulse  when  the  child  coughs,  laughs  heartily  or 
cries,  which  is  larger  when  the  child  stands  and  disappears  or  is 
easily  pressed  into  the  abdominal  cavity  when  he  lies  down.  The 
tumor  usually  contains  intestine,  is  smooth,  elastic,  may  be  tympa- 
nitic, and  is  apt  to  gurgle  when  compressed  or  on  reduction.  It  is 
usually,  but  not  always,  opaque  or  dark  colored  to  transmitted  light ; 
when  quite  empty  and  distended  with  gas  it  may  be  translucent 
An  ovary  in  the  hernial  sac  is  small  and  firmer,  has  no  tympany 
nor  gurgling.  The  diagnosis  must  be  made  from  several  other 
swellings  likely  to  be  found  in  the  inguinal  and  scrotal  region.  One 
of  the  most  common  is  .encysted  hydrocele  of  the  cord,  or  congenital 
hydrocele;  or  hydrocele  of  the  tunica  vaginalis  and  funicular  pro- 
cess, infantile  hydrocele  or  funicular  hydrocele;  or  encysted  hydro- 
cele of  the  canal  of  Nuck ;  or  cyst  of  the  hydatid  of  Morgagni,  which 
much  resembles  hydrocele.  Time  and  again  has  one  seen  children 
wearing  trusses  on  one  or  another  variety  of  hydrocele.  Hydrocele 


Fig.  206.  Encysted 


Fig.  207.  Acquired 
inguinal  hernia. 
Possibly  the  sac  is 
after  all  a  re- 
opened funicular 
process. 


Fig.  206.  Hernia  ik 
the  canal  op 
Nuck.  This  corre- 
sponds to  congeni* 
tal  hernia  of  the 
male. 


HERNIA.  Funicular 
process  and  tunica 
vaginalis  one  closed 
sac.  Hernia  within 
it 


a  diffefcnt  feci  fratii  licmuu   If  rrt1ucitik%  tt  tli^appcari  gnd> 
illy  and  not  in  a  mstsSt  and     reappears  tn  th*:  ^nmc  tTi,inni*r.  hx% 
Qo  tj  tnimny  nof  gurgling.  It  is  trao^luctnL 

An  iinflcsccnilecl  or  a  wandertnc  testis  nm  be  louiui  m  tiiL 
itnal  canal  or  in  the  groin  or  ttic  perineal  rrgkm*   It  if  u^ualk 
Irtn  and  irrctluciblc.  and  it*  normal  pbcc  i-r  cmptv* 

Hcniia  anil  un«!e?iccniktl  tirsticic  iji  conibtnation  cktcrvcs 


II 


IH  r^mn  old. 


Ilie  ttit 
.^iiL  Cam- 
tn»cut*r  bef- 
1  ig.  111.  Bof 


.M^ii  after  ci^rratkia.  Que 
ikicf  not  like  to  make  llic 
faiiEkat  cipenitiogi  lor  tirrfitt 
OQ  a  paticfH  mdn  4  ytmn  of 
wmL  Vet  ondcr  dt* 
citnsUficef  it  mar  Ik  ' 
Willi  food  bofc  of 


il  mention.  The  straying  loop  of  mteattne  and  the  laggard  leftti 

ft  11  .  ^.jiji  ||,,  .  '  .  ^^^j  1^ 

't  '  it  ptjH^  !?v  11  one 

ftuiur*  I  :  Hem 

f.^^l'^v,.  ■  '-lj.;  ,,,vv  t  :^..    .  .iismattfivi, 

ry  uf  il.   \  i*  not  found  in  Tmnof 

ij  occur  MJt  invoKe  Uie  cord*  it 

iiidhle,  I  ^  rhapei  nodular. 

mons  nf  tkf  DiMtreni  I  'awtifs  of  tmgmimdl  f/rraki— 
i^i^u       ftisiktibr.  infantile  or  encysted  bcfnta  is  raspcclcd  wlicn 
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a  hernia  appears  suddenly  in  a  young  subject,  promptly  attabiing 
size  greater  than  would  occitr  with  gradual  formation  of  a  sac*  It 
is  often  taught  that  the  varieties  are  distinguished  only  either  after 
death  or  upon  operation,  the  operator  dividing  one  serous  layer  if  it 
is  a  congenital  hernia  or  a  funicular  hernia,  whereas  he  divides 


Fig.  211.    iNomECT  inguinal  her* 

NlA    OF    THE    FUNICULAK  VARIETY 

Observe  the  prominence  begins  at 
the  internal  ring;  and  the  lower 
end  of  the  scrotum  is  conical,  con* 
taining  the  tei;ticlc  b«]ow  the  hernia 
which  is  globular.  Boy  5  years 
old 


Fig.  212,  Same  case  as  Fig.  211. 
After  operation.  At  5  or  6  years 
is  a  better  age  for  operation  than 
earlier.  The  Bassini  mtthod  is 
used,  sometimes  modified  by  not 
transplanting  the  cord.  In  chil- 
dren the  resnlts  are  good  without 
transplantaLion. 


three  serous  layers  if  it  is  an  infantile  hernia  (or  as  some  indiscrimi' 
nately  call  it  an  tiicysteti  hernia),  or  two  layers  if  it  is  an  encysted 
hemia  as  herein  descrtbed.  But  as  a  matter  of  fact  one  can  often 
be  reasonably  certain  which  of  three  varieties  he  has  to  deal  with 
upon  examination*  Ordinary  acquired  hemia  appears  late  and  in- 
creases slowly,  and  if  it  descends  into  the  scrotum  it  remains  sepa- 
rate from  the  testicle.  The  conj^nital  variety  appears  early,  de- 
scends suddenly,  and  often  promptly  takes  a  position  lower  than  the 
testicle.  The  funicular  hemia  is  probably  far  more  common  than 
either  the  infantile  or  the  encysted  forms*  In  this^  the  hernia  appears 
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early,  descends  rapidly,  but  usually  keeps  the  testicle  below  it.  These 
points  can  sometimes  be  detect e<l  even  upon  inspection.  Fig,  209 
shows  a  boy  of  2  <>-i2  years  with  double  conjjenital  hernia.  The 
globular  shape  of  the  lower  end  of  the  hernial  tumor  is  well  seen 
at  the  bottom  of  the  tunica  vafji^inalis  upon  cither  side.  The  outline 
of  the  rijjht  testicle  is  plainly  shown  at  the  side  of  the  tumor.  The 
kft  cannot  be  seen  in  the  picture,  but  it  was  at  the  same  level.  Fig. 
211  shows  a  case  of  funicular  hernia  of  the  rxf^M  side  in  a  boy  of 
five  years.  The  lower  end  of  the  scrotum  is  conical,  containing  the 
testicle  below  the  hernia,  which  is  more  globular.  ( )ne  may  observe 


FlC  TkaI'MATIC  OKCUITIS   AND   STRANiil  LATtD  IN  \L   HCBNIA.  On 

operation  part  of  the  cecum  with  the  appf-iiciix  t«<tti)«l  in  tlic  >ac.  Uabc  two 
inunth^  old.    Ca»c  rcfcrrcJ  by  Dr.  Robert  Tarr. 

also  that  the  prominence  atove  Ix'gins  at  the  internal  ring,  showing 
that  the  hcniia  is  ol)li(|ue  or  indirect.  Figs.  210  and  212  show  the 
same  cases  after  of>eration. 

Prognosis. — Tho  prognosis  in  inguinal  ticniia  in  infants  and 
children  is  gotnl.  In  most  cases  removal  of  the  exciting  cause  with 
proper  trussing  will  effect  a  cure.  In  the  remainder.  o|)eration  will 
in  all  probability  successfully  and  pennanently  close  the  hernial 
opening. 

Treatment, — In  every  case  of  hernia  the  first  |>«nnt  to  he  con- 
sidereal  in  the  treatment  is  removal  of  the  causi\  t)c  it  cmigh,  consti* 
pation.  phimosis,  calctdus,  frequent  cr>tng.  malnutrition  with 
emaciation,  or  whatever  it  may  be.  In  .some  instances  this,  with 
keeping  the  child  in  a  horizontal  position  for  a  time,  v^ill  end  the 
trouble. 

In  otIuT  cases  in  addition  to  this,  some  f«inn  of  supporting  ap- 
paratus or  truss  must  be  useil.    The  fonn  and  varieties  of  these 
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appliances  are  numerous.  Some  of  them  are  good,  some  are  use- 
less, and  some  are  harmful.  Again,  a  good  appliance  may  be  badly 
applied  and  poorly  cared  for,  and  do  damage.  The  essential  points 
are  that  the  truss  shall  hold  the  hernia,  that  it  shall  do  so  without 
more  pressure  than  is  necessary  under  the  customary  strain,  that  it 
shall  maintain  its  position  no  matter  what  attitude  the  child  may 
assume  or  what  exercise  it  may  perform,  that  it  shall  not  irritate  the 
skin  and  that  it  shall  be  easily  kept  clean.  The  pad  should  be  of  a 
shape  and  size  to  cover  the  entire  inguinal  opening  without  boring 
into  either  ring,  and  should  be  hard  and  smooth  in  addition.  If  the 
truss  is  of  such  material  or  so  constructed  that  the  surgeon  can 
easily  alter  or  adjust  it  with  precision  to  the  patient,  and  is  not  too 
expensive,  there  is  little  more  to  be  desired.  A  well-fitting  inguinal 
truss  usually  does  not  require  any  perineal  band.  When  one  is  nec- 
essary I  have  long  been  in  the  habit  of  using  a  piece  of  rubber  tubing 
instead  of  a  leathern  strap.  This  is  round  and  does  not  cut  into  the 
skin;  nor  does  it  stiffen  and  roughen  by  becoming  wet  or  soiled. 
Many  years  ago  I  attempted  to  introduce  the  skein  truss,  as  long 
and  extensively  used  for  infants  in  the  children's  clinics  in  England. 
(According  to  D'Arcy  Power  it  was  first  published  by  Mr.  William 
Coates  of  Wrington,  Somerset,  who  learnt  it  from  a  gudewife  in 
his  neighborhood.)  It  consists  of  a  skein  of  lamb's- wool  which  en- 
circles the  pelvis,  one  end  being  passed  through  the  other  and 
knotted  just  upon  the  inguinal  ring,  the  loose  end  being  carried  be- 
tween the  thighs  and  tied  behind  to  the  encircling  portion.  This  was 
changed  morning  and  evening  after  the  baths.  But  I  could  not  in- 
duce people  to  persist  in  its  use.  It  was  voted  too  much  trouble. 
There  was  a  disadvantage  in  the  daily  changing,  the  hernia  being 
likely,  in  unskillful  hands,  to  escape.  To  be  sure,  the  skein  truss  had 
only  its  cheapness  to  recommend  it.  For  a  spring  truss,  especially 
if  covered  with  celluloid  or  with  hard  rubber,  has  everything  in  its 
favor.  No  child  or  infant  is  too  small  to  be  fitted  with  a  truss.  It 
is  a  rare  hernia  that  cannot  be  held  with  a  truss.  Some  cases  can 
be  permanently  cured  in  a  few  months.  Most  cases  can  be  cured 
with  a  truss  within  two  years.  Once  the  truss  is  applied  the  hernia 
should  never  be  allowed  to  escape  during  the  whole  period  of  treat- 
ment. The  truss  is  to  be  worn  day  and  night  and  every  moment. 
When  it  is  necessary  to  change  the  truss  or  wash  it  the  hernia  must 
be  carefully  held  in  by  the  fingers  of  the  mother  or  nurse.  The 
skin  beneath  the  truss  should  be  kept  scrupulously  clean  and  dry. 
The  mother  or  nurse  should  be  clearly  instructed  that  if  the  rupture 
comes  out  while  the  truss  is  on,  the  truss  is  to  be  immediately  taken 
off,  the  hernia  reduced  and  the  tniss  reapplied ;  and  the  child  is  to 
be  brought  to  the  surgeon  and  the  occurrence  reported.  The  hernia 
may  be  considered  permanently  cured  when  the  pillars  are  felt  to  be 
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of  normal  strcnj^^th  and  properly  approximated :  and  there  is  no  ten- 
dency for  the  rupture  to  come  down,  and  no  impulse  durinfj  con- 
tinuous couching  or  straininf^;  and  this  condition  has  been  main- 
tained for  several  weeks  after  leaving^  off  the  truss.  As  a  nile,  cases 
which  cannot  he  held  with  a  truss  applied  by  skillful  hand'i.  and 
cases  in  which  trussing  has  been  properly  tried  for  a  period  of  two 
years  without  a  cure,  should,  if  the  child  has  reached  four  years  of 
ajje,  be  subjocte<!  to  operation.  In  selected  cases  under  four  years 
of  ajj:o  which  couhl  W  trussed,  or  in  children  over  that  age  who  have 
not  lK*en  trussed,  but  for  whom  it  is  impossible  to  get  home  care  or 
su|KTvisi()n.  the  surgeon  shouM  in  the  interest  of  the  patient  exercise 
his  <liscretion  u|)on  the  question  of  operation.  At  five  or  six  years 
is  a  iH'tter  time  to  of)erate  than  at  four  years,  if  the  patient  can  be 
safely  carried  along  till  that  time.  If  he  is  past  four  years  he  is  not 
so  likely  to  be  cured  l)y  a  truss,  but  he  can  be.  in  some  families, 
safely  carrie<!  along  to  five  or  six  years  with  advantage,  and  then 
operated.  Cases  liave  been  operated  upon  at  the  age  of  a  few  months 
or  even  a  few  weeks,  not  only  with  a  successful  result  at  the  time, 
but  with  a  cure  that  has  lasted  for  many  years  and  bids  fair  to  last  a 
lifetime.  In  many  cases  in  puny  infants  and  very  young  and  rickety 
children,  the  pillars  are  so  filmy,  so  badly  develoj^ed  or  stretche<l  out. 
that  it  i^i  better  to  use  a  truss  ft)r  a  time,  as  there  is  ver>-  little  tissue 
from  which  to  erect  a  liarrier  and  the  condition  is  not  fit  for  an 
operation  of  election.  Many  such  cases,  it  they  can  be  carefully 
treated  by  truss,  will  in  time  be  cured,  whereas  if  sulijecte<l  to  opera- 
tion the  result  will  \yc  a  failure.  The  risk  from  strangulation  during 
the  truss  treatment  is  so  small  that  it  need  not  enter  into  the  calcu- 
lation. The  complication  of  hernia  with  unde>cended  testicle  argues 
in  fav<^r  of  rather  than  against  o|)eration. 

Choice  of  Operation  for  the  Cure  of  ht^^uinal  Hernia, — .\fter 
an  immense  amount  of  study  and  experimentation  upon  methixis  of 
o|KTaiion  and  upon  every  step  and  |xMnt  in  the  technique,  the  ma- 
jority of  the  >urge<»ns  of  the  world  to-day  prefer  the  Hassini  opera- 
tion or  M>Tue  slight  UKxlification  of  it  in  almost  all  of  their  work  upiMi 
inguinal  hernia,  in  chiMren  as  well  as  in  adults.  It  has  hem  claimed 
by  sinne  that  almost  any  kin«l  of  an  operation  would  be  successful 
in  a  child  :  Inii  this  <}pinion  has  never  bt*en  heKl  !)y  men  of  ex|>eriencc 
with  children.  n*)r  by  general  surgeons  who  operate  upon  very  many 
cases  of  hernia  at  all  ages.  It  is  distinctly  <lenied  by  i»ull  and  G»Ie>\ 
who  give  their  iKTcentage  of  relapses  prior  to  the  IVasMui  methtHl 
at  40  |K.T  cent,  within  the  first  >ear.  uhereas.  with  the  Hassini 
(sometifues  iTKnlifird  by  not  transplanting  the  c«>rd).  it  !<  about  1.4 
|)er  cent.  It  has  also  Irxu  shown  by  the  same  o|KTators,  and  others, 
that  in  children,  at  least,  it  makes  very  little  clifference  in  the  results 
whether  the  step  of  transplanting  the  coni  is  |)crformetl  or  not.  It 
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need  not  be  done  as  a  routine  step  excepting  in  direct  hemiae 
(which  are  extremely  rare  in  children),  and  should  not  be  done 
in  cases  of  undescended  testicle,  as  the  cord  is  longer  without 
transplanting. 

Preparation  for  and  Technique  of  the  Operation. — It  is  essen- 
tial that  the  child's  digestive  organs  be  in  good  order  and  that  the 
intestines  be  nearly  empty  and  free  from  gas.  The  diet  should  be 
carefully  regulated  for  some  days  previous  to  the  operation  and  for 
twenty- four  or  thirty-six  hours  previously  should  consist  only  of 
easily  digested  or  predigested  liquids  which  will  leave  little  residue 
and  not  be  likely  to  ferment.  During  this  preparatory  dieting  or  at 
least  for  a  couple  of  days,  the  child  should  be  kept  in  bed  to  accustom 
him  to  being  quiet.  Each  day  he  should  have  a  bath  with  warm 
water  and  soap.  Twenty-four  hours  before  the  time  set  for  the  op- 
eration, the  abdomen,  pubes,  loins  and  thighs  should  be  scrubbed 
with  warm  water  and  green  soap,  using  a  sponge  of  gauze  or  flannel 
for  rubbing,  followed  after  thorough  rinsing  with  alcohol  and  a 
solution  of  mercuric  bichloride  i  to  2000.  A  compress  wrung  from 
bichloride  solution,  i  to  5000,  should  be  applied,  covered  with  dry 
cotton  and  a  bandage.  When  placed  upon  the  table  the  parts  are 
again  cleansed  in  the  same  manner.  The  extremities  are  covered 
with  dry  cotton  bandaged  on,  or  with  woolen  drawers  with  feet,  and 
the  patient  surrounded  with  hot-water  bottles  during  the  opera- 
tion. The  most  scrupulous  preparation  of  instruments  and  hands 
is  essential,  and  rubber  gloves  should  be  worn  by  operator  and 
assistants. 

The  incision  is  made  parallel  to  Poupart's  ligament,  upon  the 
inguinal  canal.  This  exposes  the  aponeurosis  of  the  external  oblique. 
A  grooved  director  is  introduced  into  the  canal,  which  is  slit  up  by 
a  series  of  two  or  three  little  snips,  the  director  being  readjusted 
between  each  snip.  The  wound  should  be  kept  very  dry  by  the  use 
of  hemostats,  lest  the  tissues,  becoming  blood-stained,  be  hard  to 
distinguish.  The  sac  is  recognized  by  its  white  color  and  its  struc- 
ture. The  sac  is  lifted  up  and  dissected  from  the  tissues  beneath. 
This  is  more  readily  done  by  beginning  on  the  inner  side  and  circling 
round  it  before  working  upward  or  downward.  Unnecessary  injury 
to  the  cremasteric  fibers  should  be  avoided.  If  the  lower  end  of  the 
sac  does  not  go  down  to  the  testicle,  that  is,  if  it  is  an  acquired,  a 
funicular,  infantile,  or  encysted  hernia,  the  sac  may  be  dissected 
out  completely  at  its  lower  end.  In  congenital  hernia  enough  of  the 
sac  should' be  left  at  its  lower  end  to  make  a  tunica  vaginalis.  In 
the  other  forms  of  hernia  it  is  not  essential  that  the  entire  lower  end 
of  the  sac  should  be  removed,  but  in  all  it  is  essential  that  the  floor 
of  the  sac,  that  is,  the  posterior  part,  should  be  dissected  up  and  sep- 
arated from  the  cord.  The  cord  should  be  handled  very  gently  and 
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not  compressed.  The  complete  neck  of  the  sac  should  he  lifted  up 
and  opened  and  the  marjjins  of  the  openinjj  caught  with  hemostats 
and  spread  so  that  the  surf^^eon  can  see  that  the  sac  is  empty.  The 
sac  is  drawn  out.  transfixed  and  tied  with  medium  sized  chromicized 
catgut  as  hi^^h  above  its  neck  as  possible,  cut  off,  and  the  stump 
allowed  to  (lisapiwar  into  the  wound.  If  the  cord  is  to  be  trans- 
p!ante<l  it  is  held  up  out  of  the  way  by  a  loop  of  sterile  fj^auze  or  tape 
or  a  blunt  hook,  while  the  sutures  are  being  passed  and  tied.  For 
this  pun>ose  a  needle  armed  with  twenty-  or  thirty-day  chromicizetl 
kangarcMi  ten<!(>n  is  passed  through  the  edges  of  the  transversalis 
fascia,  the  lran>versaHs  and  the  internal  oblique  and  the  rectus  on 
the  internal  side  of  the  canal,  and  the  same  excepting  the  rectus  in 
the  external  pillar,  and  they  arc  brought  together  and  tied  under- 
neath the  cord.  Kither  mattress  or  ordinary  sutures  will  answer. 
My  own  preference  is  for  the  mattress.  From  two  to  four  pairs  are 
passed  Ixlow  the  cord,  the  upper  one  just  touching  it,  attaching  the 
internal  pillar  to  Poupart's  ligament.  One  suture  is  placed  above 
the  cord,  care  Iwing  taken  not  to  compress  either  the  vas  deferens 
or  its  vessels.  Ai  the  lower  en<l  of  the  canal,  after  passing  the  neetlle 
through  the  internal  oblique,  Coley  |xisses  it  through  the  fascia  of 
the  muscle  ju^t  where  it  reflects  back,  and  this  drawn  across  to  Pou- 
part's  ligament,  strengthens  the  closure  at  the  lower  angle  just  above 
the  i>elvic  brim,  wliere  recurrence  is  apt  to  take  place.  In  passing 
the  net-dli'  one  shouhl  Ih*  cautious  not  to  wound  the  viscera  or  the 
iliac  vessels.  Pointing  the  needle  obli(juely  as  it  fiasses  under  the 
edge  of  the  wouml  an<l  guanling  it  with  the  finger-tip  lessiiis  thi* 
danger.  This  sntnrc  line  fonns  the  i>osten<»r  wall  of  the  new  canal. 
V\x^n  this  the  cord  is  laid,  and  the  divided  aponeuri»sis  of  the  exter- 
nal of)lique  i^  <ira\\n  over  it  and  held  with  a  continuous  suture  of 
catgut,  thus  making  the  anterior  wall  of  the  new  canal.  .\s  fiefore 
stated,  it  is  not  al\va\s  necessary  to  transplant  the  cord.  If  this  is 
not  to  Ik*  done,  after  t\ing  ami  removing  the  sac  the  ci»rd  is  replaced 
in  its  old  i^osition  and  the  canal  closed.  The  wound  should  lie  dr\*, 
and  the  skin  incision  is  now  closed  without  drainage,  with  silkworm 
gut  or  catgut  sutures.  In  fonner  years  silk  was  used  for  tying  the 
sac,  and  silver  wire  or  silk  f«)r  cl<»sing  the  canal.  I  have  fonnerly 
used  lM)th.  esfHvially  silk,  with  satisfaction.  Hut  nowadays  hardly 
anyone  use>  n«»n -absorbable  material  fi^r  luirieil  suiure<.  ('hromi- 
cized  kanganM>  tendon  for  the  canal,  chroniioi/ed  catgut  for  the  sac 
and  <»rtlinary  sterilized  catgut  for  the  vessels  anil  muMrles  are  prob- 
ably the  choice  (if  the  majority  ai  surgeons.  Tlie  wound  is  drrs>ed 
with  gauze,  adhesive  strapi^d  on.  ctUton,  a  spica  landage.  anil  a 
plaster  of  I'aris  bandage  going  from  the  knee  ti»  the  thorax.  In 
some  clinics  the  plaster  of  Paris  bamlage  is  carrieil  no  higtier  than 
the  navel,  on  the  theur>'  that  more  room  is  given  for  possible  liislen* 
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sion  of  intestines  away  from  the  wound  and  less  at  the  wound  by 
so  doing.  Some  use  no  plaster  of  Paris  at  all,  in  order  that  wetting 
the  dressing  may  be  more  easily  detected.  But  I  think  it  safer  in 
most  cases  in  children  to  use  plaster,  and  if  the  plaster  is  not  carried 
up  on  the  thorax,  other  means  should  be  taken  to  prevent  the  child 
from  raising  up  or  twisting  about  during  the  first  few  days,  as 
strain  may  be  put  upon  the  wound  by  so  doing.  In  young  children 
who  wet  and  soil  themselves  it  is  safer  to  seal  the  wound  with  iodo- 
form gauze  and  collodion,  and  outside  of  the  dry  sterile  gauze  to 
place  rubber  tissue  so  disposed  as  to  keep  the  wound  clean  and  dry. 
With  bedwetters  all  precautions  should  be  taken  to  prevent  soiling 
of  dressings,  as  the  results  of  the  most  skillfully  performed  operation 
may  easily  be  ruined.  (49) 

At  the  end  of  a  week  ordinarily  the  plaster  is  removed  and  the 
first  dressing  made,  the  skin  sutures  being  removed,  and  usually  the 
patient  can  be  allowed  to  sit  up  in  a  reclining  chair. 

FEMORAL  HERNIA 

In  children  the  pelvis  is  comparatively  small  and  narrow,  and 
the  pelvis  of  the  girl  is  much  like  that  of  the  boy.  The  crural  ring 
is  small.  Ligament  and  pelvis  are  close  together,  and  the  iliacus  and 
psoas  muscles  and  the  femoral  vessels  fill  the  space  so  completely 
there  is  small  chance  for  a  hernia  to  wedge  through.  Congenital 
femoral  hernia  never  occurs.  It  is  always  of  the  acquired  form 
and  is  rare  under  puberty.  When  it  does  occur  it  is  like  that  of  the 
adult,  an  elastic  swelling  in  the  groin  appearing  first  over  the  saphe- 
nous opening,  but  curving  up  over  the  groin.  Under  pressure  it 
gurgles  and  disappears  like  other  hemiae.  But  on  account  of  its 
rarity  in  children,  and  the  frequency  of  spinal  or  sacral  caries  and 
resulting  abscess  appearing  in  this  region,  the  latter  should  be  care- 
fully excluded.  Enlarged  glands  bear  a  resemblance,  but  they  are 
often  multiple,  have  no  impulse  on  straining  and  cannot  be  reduced, 
and  there  is  often  an  obvious  cause.  Varix  of  the  saphena  should 
be  excluded.  Femoral  hernia  is  extremely  liable  to  strangulation. 
It  can  usually  be  retained  by  a  truss,  but  there  is  no  hope  of  a  cure 
by  trussing.  Therefore  it  is  useless  to  wait  if  a  patient  is  fit  for 
operation.  Bassini's  operation  is  probably  the  best.  The  incision  is 
made  over  the  center  of  the  tumor,  parallel  to  Poupart's  ligament. 
The  sac  is  separated  by  blunt  dissection,  then  transfixed  and  ligated 
as  high  up  as  possible.  The  excess  is  removed ;  or  at  this  point  a 
step  from  McEwen's  operation  may  be  introduced  if  desired ;  that  is, 
the  sac  may  be  used  to  form  a  pad  drawn  up  into  the  opening  before 
closing  the  canal.  The  canal  is  closed  by  two  lines  of  interrupted 
sutures  of  kangaroo  tendon  or  silk.  The  first  line  unites  the  pecti- 
neal fascia  and  Poupart's  ligament ;  and  the  second  Hne  connects  the 
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cribiform  fascia  and  Poupart's  ligament  and  the  fascia  above  the 
saphenous  opening.  The  first  sutures  close  the  opening  from  the 
abdomen  into  the  canal.  The  second  sutures  close  the  canal  itself. 
The  skin  and  superficial  fascia  are  then  sutured  without  drainage. 

LUMBAR  HERNIA 

Hernia  occasionally  occurs  just  above  the  iliac  crest  in  Tctit's 
triangle.  It  may  be  congenital  or  traumatic,  or  result  from  weak- 
ening of  the  wall  by  abscess.  It  presents  the  usual  signs  of  hernia, 
and  should  be  treated  like  a  ventral  or  umbilical  hernia  with  a  Tud 
held  in  place  by  adhesive  straps,  or  if  there  is  no  tendency  to  cImnc 
by  this  means,  a  radical  operation  should  be  done.  This  was  first 
resorted  to  by  lulmund  Owen,  who  dissected  down  to  what  a|>- 
peared  to  be  the  transversalis  fascia,  thnist  the  sac  and  its  con- 
tents into  the  abdomen,  and  united  the  margins  of  the  external 
oblique  and  lattisimus  dorsi  with  sutures,  eflFecting  a  complete  cure. 
Such  herni.'e.  like  ventral  hemiae,  seldom  present  a  distinct  neck. 
If  they  do  it  should  be  ligated. 

VAGINAL  HERNIA 

\'aginal  hernia  is  mentioned  as  a  care  but  |K)ssible  condition 
even  in  infancy  or  childhooil.  T.  Holmes  records  a  ca>e  in  a  girl 
of  three  years  in  whom  the  tumor  protuded  behind  the  labia  minora, 
between  the  urethra  and  vagina,  being  evidently  an  extensicHi  of 
the  vesico-vaginal  i)ouch  of  the  peritoneum.  It  containeil  intestine, 
which  was  easily  reduced,  leaving  a  distinct  hiatus  or  ring  where  it 
ha<l  protruded.  As  the  tumor  was  increasing  in  size  he  re<!uce<l  the 
hernia,  dissecte<l  flaps  off  either  side  of  the  vagina  and  unttc<l 
them  aroun<l  the  ring  by  numerous  sutures.  Cicatrization  by  granu- 
lation followed  and  the  contraction  closed  the  ring. 

TRAUMATIC,  POST-OPERATIVE.  RELAPSED  HERNIJB 

These  arc  not  so  frequently  met  in  children  as  in  adults,  yet  they 
occur  <KcasionaIly,  from  accidental  injury  or  following  alnlominal 
sections  for  ap(>endicitis,  for  drainage  of  ixrritonitis.  for  iumt>r^, 
failure  of  radical  operation  for  hernia,  el  cetera.  These  henii;e 
may  often  Ik?  retained  by  a  l>ad  and  belt  or  S4>nie  form  of  truss,  but 
they  show  no  tendency  to  improve  under  treatment  by  trussing. 
()n  the  contrary  the  trouble  increases  by  vtretohing  t>f  the  scar  tis- 
sue, and  they  should  l)e  treateil  on  the  same  principle  as  laid  down 
for  hernia  in  the  linea  all)a  or  intractable  tmilulical  hernia.  The 
scar  ti>suc  slumld  Ikt  renioveil  and  the  aiKinouroiic  and  muscular 
layers  united  in  anatomical  order  by  sulurcN  of  catgut  and  kangaroo 
tendon.  In  o|KTating  on  relapsed  heniia  it  is  Inrsi  to  !»tart  the  iVi^- 
section  for  the  canal  a  little  higher  up  to  avoid  the  scar  tissue,  and 
after  distinguishing  the  structures  to  work  downward  ^ 


CHAPTER  XXIII 

THE  RECTUM  AND  ANUS 
Anatomy — Examination  and  Pathology — Congenital  SmalLt 

NESS  OF  THE  AnUS — HYPERTROPHY  OF  THE  SPHINCTER  ANI 

— Malformations  of  the  Rectum  and  Imperforate  Anus 
— Prolapsus  of  the  Rectum — Nevus  of  the  Rectum — 
Polypus  of  the  Rectum — Bilharzia  Adenomata  of  the 
Rectum — Proctitis — Syphilis  of  the  Rectum  and  Anus- 
Vegetations  OR  Warts  about  the  Anus — Fistula  in  And 
— Fissure  of  the  Anus — -Hemorrhoids — Ischio-Rectal 
Abscess  —  Marginal  Abscess  —  Foreign  Bodies  and  Im- 
pactions— Inefficiency  of  the  Sphincter  Ani. 

ANATOMY 

The  rectum  in  the  infant  and  young  child  may  be  described  as 
in  the  adult,  as  following  the  anterior  outline  of  the  sacrum  and 
coccyx  and  being  in  contact  with  them  in  the  first  and  second  por- 
tions, then  turning  backward  in  its  downward  course  in  the  tiiird 
portion.  But  the  sacrum  and  especially  the  cocc)rx  are  but  slightly 
curved  in  the  young.  They  are  almost  straight;  and  the  curves  of 
the  rectum,  both  the  antero-posterior  and  the  lateral  curves,  are  only 
rudimentary.  The  rectum  is  almost  a  straight  tube,  placed  more 
vertically  in  the  long  axis  of  the  body  than  in  the  adult.  The  lowest 
curve  downward  and  backward  to  the  anus  does  exist  to  a  d^ee, 
and  should  not  be  forgotten  when  introducing  a  thermometer  or 
instruments  into  the  rectum.  In  the  infant  and  young  child  the  glu- 
teal muscles  are  not  much  developed,  so  that  the  anus  does  not  lie 
in  such  a  deep  fold  between  the  nates,  and  it  seems  rather  behind 
than  beneath  the  body,  by  comparison  with  the  adult.  The  rectum 
is  relatively  larger  than  in  the  adult.  Its  thick  mucous  membrane 
has  a  very  loose  attachment  to  the  muscular  coats  beneath.  The 
peritoneum  covers  the  front  of  the  rectum  to  about  the  level  of  the 
fourth  sacral  vertebra.  This  point  corresponds  to  about  the  middle 
of  the  symphysis  pubis.  There  is  a  meso-rectum  for  the  upper  por- 
tion of  the  rectum.  This  descends  as  low  as  the  third  sacral  ver- 
tebra. In  the  infant  as  in  the  adult  there  is  no  anatomical  line  of 
division  between  the  rectum  and  the  sigmoid  flexure  at  the  level  of 
the  sacral  promontory. 

EXAMINATION  AND  PATHOLOGY 

The  disorders  of  the  rectum  and  anus  in  infants  and  children 
constitute  a  field  rather  neglected  in  practice.    Careful  examination 
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should  be  more  frequently  and  promptly  resorted  to  when  symptoms 
point  toward  this  region.  It  is  astonishing  to  find  that  even  in  the 
hands  of  average  practitioners  serious  malformations  and  diseases 
that  are  perfectly  obvious  upon  examination,  often  esca|)e  <ietec- 
tion  for  days,  weeks,  months  or  years,  for  want  of  proper  investi- 
gation. Doubtless  the  great  frequency  of  <ligestive  and  intestinal 
disorders  often  leads  to  hasty  diagnosis  of  functional  trouble  higher 
up  in  the  tract.  It  is  true  that  in  infants  and  children  the  small  size 
of  the  i)arts.  and  in  children  fear  and  lack  of  control,  render  ex- 
amination more  difficult  than  in  adults,  but  these  obstacles  are  to  l>e 
overcome  in  many  departments  of  our  work. 

In  even  the  new-born  baby  one's  fourth  finger,  well  oile<l  and  hav- 
ing the  nail  trimmed  short  and  smoothly  can  be  readily  |)assed  for 
exploration.  In  most  infants  and  all  children  nonnally  formed,  a 
slender  index  finger,  lubricated,  passes  readily  and  safely  without 
overdilating  the  sphincter.  For  inspection  the  ordinary  tyi^es  of 
rectal  s|>ecula  of  small  size  can  be  used  in  older  children,  and  in 
infants,  urethral  s]>ecula.  Not  only  insjiection  of  the  lower  rectum, 
and  digital  exploration,  Init  complete  proctoscopy  an<l  sigiiK>idosco|>y 
are  practicable  even  in  cases  of  acute  inflammation  and  in  children 
seriously  ill.* 

lUit  most  of  the  diseases  of  this  region  are  found  within  an 
inch  and  a  half  of  the  anus.  Imjwrf oration  is  niost  fref)uently 
superficial.  Congenital  smallness  of  the  anus.  hy|)ertrophy  of  the 
sphincter,  paralysis  and  over  relaxation  of  the  sphincter,  fissure, 
abscess,  fistula,  luemorrhoids,  nevus,  syphilis,  pnilapsus  of  the 
rectum,  are  easily  within  reach.  Proctitis,  rectal  imfiaction.  for- 
eign l)odies.  iK)lypi  and  other  tumors,  ulcers,  stricture^,  worms,  may 
be  encountere<l  low  in  the  rectum  or  higher.  Moretner.  by  this 
route  of  examination  other  ailments  than  ano-rectal  may  often  be 
detected  or  better  defined.  Such  are  deformities  of  the  pelvis,  sig- 
moid disease,  intussusception,  caries  of  |Hrlvic  lK>ne<,  disease  of  hip 
joint  or  sacn>-iliac  ji»int.  tulnrrcular  glands,  vesical  tumor  or  cal- 
culus, mal  formations  and  diseases  of  the  vagina,  utenis,  (»varie^, 
and  tulnrs.  intra-jKrlvic  testicles,  sacral  an<l  cocygeal  tumors.  So 
that  the  surgeon  should  familiarize  himself  with  methtKls  of  ex- 
amination per  rectum  and  their  findings  pal|>ablc  and  visible. 

CONGENITAL  SMALLNESS  OP  THE  ANUS 

In  this  the  structure  of  the  anus  is  complete  fmt  of  size  smaller 
than  nonnal.  This  produces  difficult  defecation  and  leads  to  dis- 
tressing >econ<lary  symptoms  of  constipation  and  its  results.  .\1- 
most  always  the  remedy  is  found  in  gradual  dilatation;  but  if  this 

1  Bomditch:  .\rch.  Ped.,  Jan.,  191 1. 
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fails,  section  posteriorly  in  the  median  line  is  resorted  to  with 
success. 

HYPERTROPHY  OF  THE  SPHINCTER  ANI 

It  is  not  always  clear  whether  this  condition  is  congenital  or 
acquired.  Nor  is  it  always  easy  to  distinguish  whether  there  is 
actual  hypertrophy  of  the  sphincter  muscle,  or  only  hyper-activity, 
brought  about  by  morbidly  excitable  reflexes  or  local  irritation  or 
both.  But  it  sometimes  occurs  where  no  local  or  other  source  of 
reflex  irritation  can  be  found.  The  sphincter  appears  too  strong 
and  too  actively  contractile  for  the  expulsive  powers.  Treatment 
is  by  dilatation,  divulsion,  or  division  of  the  sphincter  muscle. 

MALFORMATIONS  OF  RECTUM  AND  IMPERFORATE  ANUS 

These  constitute  a  class  of  cases  most  interesting,  not  only  to 
the  pathologist  but  to  the  practical  surgeon.    Without  an  under- 
standing of  embryology  they  would  be  incomprehensible ;  and  with- 
out intelligent,  prompt  and  courageous  surgery  they  would  be  all 
miserably  hopeless.    On  the  other  hand,  their  etiology  is  beautifully 
explained  in  the  mutations  of  the  embryo;  and  nature's  errors  of 
this  kind  often  afford  a  field  for  brilliant  and  beneficent  surgical 
achievement.    A  brief  review  of  the  development  of  the  rectum  and 
anus  will  explain  the  production  of  some  of  these  deformities.  The 
intestinal  and  urinary  canals  are  at  first  all  in  one,  which  consists 
only  of  an  open  gutter  formed  from  the  epiblast  in  front  of  the 
spinal  column.    This  gutter,  later,  becomes  enclosed  as  a  tube  or 
sac,  and  its  lower  portion,  when  partitioned  off  from  the  intestine 
or  mesenteron,  becomes  the  bladder.    As  the  cloacal  opening  be- 
tween bladder  and  mesenteron  closes,  a  special  opening,  the  urethra, 
connects  the  bladder  with  the  surface.    While  the  lower  end  of  the 
mesenteron  as  a  blind  pouch  extends  downward  in  the  situation  of 
the  rectum,  a  depression,  called  the  proctodeum,  from  the  epiblast 
at  the  base  of  the  embryo  opens  inward  to  meet  the  mesenteron, 
thus  forming  the  anus.    If  the  perineal  septum  fails  to  separate  the 
mesenteron  from  the  urinary  tract,  one  of  those  deformities  is  pro- 
duced in  which  there  is  a  communication  between  the  rectum  and 
the  bladder  or  urethra.    If  the  mesenteron  fails  to  descend  or  the 
proctodeum  to  dimple  in  far  enough,  the  two  do  not  meet,  and  there 
is  produced  imperforate  anus,  one  of  the  forms  of  malformation  of 
the  rectum  about  to  be  described  more  in  detail.    It  is  stated  by 
some  writers  that  ano-rectal  imperforation  is  apt  to  be  accompanied 
by  other  deformity,  especially  by  contracted  pelvis,  extroversion  of 
the  bladder,  spina  bifida  or  naso-pharyngeal  obstruction ;  but  in  none 
of  the  cases  that  I  have  seen  was  such  malformation  present.  (59.) 

Ano-rectal  imperforation  occurs  perhaps  once  in  five  thousand 
or  six  thousand  births. 
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C'lassifu  atiox. — The  clas>ification  of  ihc  conprcnital  malfor- 
mations of  the  rectum  and  anus  as  adopted  and  modified  by  ik>«len- 
hamer  in  i860  still  is,  as  that  author  remarked.  **  if  not  perfect, 
.  .  .  sufficiently  plain,  comprehensive  an<l  correct  for  all  prac- 
tical pur|X)ses/*   Slif^htly  modified  in  wonlinp  it  is  as  follows: 

I.  rretematural  narrowing  of  the  anus  or  rectum  without  com- 
plete occlusion. 

II.  Complete  occlusion  of  the  anu*?  by  a  simple,  membranous 
diaphragm  or  by  integument. 

III.  The  anu""!  is  absent,  the  rectum  ends  in  a  cul-cle-xac  at  a 
greater  or  less  distance  at>ove  its  natural  outlet,  without  any  com- 
munication whatever,  externally  or  internally. 

I\'.  The  anus  is  nonnal  externally,  but  emls  in  a  cul-de-sac; 
and  the  rectum  en<ls  in  a  blind  |x)uch  at  a  greater  or  less  distance 
above,  the  two  Iwing  separated  by  a  septum. 

W  The  anus  is  absent.  The  rectum  is  prolonged  in  the  f^rm 
of  a  fistulous  sinus  and  terminates  by  an  abnonnal  anus  at  the  glans 
penis,  the  labia  pudenda,  or  at  any  |)oint  at>out  the  perineum  or 
sacrum. 

\'I.  The  anus  is  absent.  The  rectum  terminates  in  the  bladtler, 
urethra,  or  vagina ;  or  into  a  cloaca  in  the  |KTineum  with  the  urethra 
and  vagina. 

The  anus  and  rectum  are  nonnal.  but  the  ureters,  the 
vagina  or  the  uterus  open  into  the  rectal  cavity. 

VIII.  The  rectum  is  entirely  absent. 

IX.  The  rectum  and  colon  are  both  absent,  and  there  is  usually 
an  abnonnal  sinus  situated  in  some  extraordinar}*  f^art  of  the  biMly. 

Of  each  of  these  species  there  are  several  varieties.  S>me  of 
these  have  been  illustrated  here  by  original  diagrammatic  drawings 
after  the  descripti(»ns  of  standard  authors  but  kiseil  upon  infantile 
anatomy.  (See  Figs.  214  to  222,)  .-Ml  these  malti>rmations  present 
some  s\mptoms  in  common :  and  much  that  couM  Ik*  said  Ufvm  diag- 
no<iis  anil  treatnient  applies  to  all  of  them ;  yet  it  is  obvious  that  each 
species  has  peculiarities  which  will  re<|uire  its  separate  considera- 
tion, either  on  account  of  symptoms,  diagnosis  or  treatment. 

SrKi  IPS  I.~  In  this  sjK'cies  the  narrow  ing  may  \k  so  slight  as  to 
occa*>inn  very  little  inconvenience  further  than  si>me  straining  when 
the  feces  are  tin*  finn  in  consistency:  or  so  extreme  as  to  scarcely 
admit  a  catheter  or  a  prolnr.  and  to  cause  severe  straining  with  the 
escape  of  very  little  feces  which  accumulate  an«l  distend  the  atKlo- 
men,  r>ccasinning  pain.    (See  Fig.  214.) 

Dioi^nosts. — The  iliagnosis  is  readily  made  by  examination  of 
the  nvtuin.  The  only  <lifficulty  likely  to  arisi-  i^  in  ascertaining  the 
length  4»f  the  narrow  ]¥»rtion  when  it  exteiuls  hi^rh  up. 

Pro;^nosis. —  The  prevgnosis  is  Usuallx  g«KHi. 
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Treatment. — ^The  treatment  of  this  variety  is  by  gradual  dila- 
tation. If  the  opening  is  too  small  or  the  narrowed  portion  too  long 
for  a  well-oiled  finger  to  pass,  the  dilatation  may  be  done  with  grad- 


Fig.  220.  Fig.  221.  Fig.  222. 

Figs.  214,  215,  216,  217,  218,  219,  220,  221,  and  222,  h-lustrating  malforma- 
tions OF  THE  RECTUM  AND  IMPERFORATE  ANUS. 


uated  bougies.  I  have  sometimes  found  small  wax,  tallow  or  stearine 
candles  answer  the  purpose  very  well.  Sometimes  the  little  finger 
and  later  the  index  finger  of  the  nurse  or  mother,  well  smeared  with 
vaseline  and  passed  daily,  will  accomplish  all  that  is  necessary.  Care 
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stiouUI  be  taken  not  to  irriuilc  or  excoriate  the  miicouj  Itnini^  ;  nor 

Id  overstretch  the  ti        '  ^lilaiittg  tw  rapMly,  nintrur'  '  mh 

or  foldjt  may  nerd                The  proce%s  of  fiilatkm  m  lo 

be  kept  up  ver>*  pattcnUy  for  v           :i|  motitbt  ami  ena*  vcarn. 

Attention  shotikl  be  tlirecteti  to  :  and  dige^t^nri  tlmt 
tin  %ictoh  may  be  of  the  right  consistency, 

SrsOEs  IL*^In  cases  of  occIusicko  of  the  iniu  :i 


¥iu  lunMHmAit  A%i  n         a  tifttfinf  tAtl  tike  rtdftr  cjiim^Sinn  fofw 

prociodrtim  titta  biiml  halves. 


diaphragm  or  by  miefrnmeot  (Fttf-  it>),  the  iite  where  it 
sliuuld  l>c  may  be  quite  ttnotvih  h'ke  on!  in.  or  it  may  have 

the  pafiillary  ammgemrnt  of  tlie  raphe  i*i  ,  t  njtum  or  prrineum, 
without  either  elevation  or  deprr^itim  fro<m  the  tttrface,  or  there 
may  be  a  djniple  or  a  slight  ijroove  at  the  anal  *iie.  More  rarcl> 
there  it  a  depresatoii  or  cii|»ptng  at  lisc  ^itaatioit  of  the  aiiu« — with 
m  brwlge  uf  ^Irin  extendtng  antero-poslerifjriy  acrxMf  it  A|pin  there 
ocrtiT  '  ♦  ly^  ihe  condition  ^^hown  in  Fig,  ajj.  m  which  a  tapermg 
f»rcx  a  tail  extends  forward  from  the  cocqufeal  rqpoo  acroM 

the  ikuA  >ite,  dinding  the  cup^Iikc  cavity  of  the  prtxtodoint  buto 
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lateral  halves.  This  seems  to  • 
that  the  ectodermal  layer  simpl 
nus  of  the  enteron.  It  rather  c 
that  there  is  a  definite  anal  m< 
thicker  in  the  middle  line  thai 
wall  of  an  internal  cloaca  or  i 
body  is  absorbed  away,  the  gre 
side  of  the  central  line,  where 
to  be  absorbed,  and  in  such  n 
sorbed. 

This  description  of  exte 
to  species  II.,  but  to  all  the  nir 
tion  in  which  the  anus  is  abs< 
quite  thin  and  membranous  or 
erably  thicker  or  firmer.  The 
oped. 

Symptoms  and  Diagnosis. 
fusal  to  take  the  breast  are  sy 
attract  attention,  but  often  do  : 
straining  without  defecation  s 
later.  Examination  reveals  the 
ing  of  the  septum  during  the  s 

Treatment, — The  treatmer 
quite  simple  and  satisfactory, 
or  skin  is  first  made  and  the  sn 
After  evacuation  the  opening  i 
oiled  gauze  and  kept  dilated  d; 
tendency  to  contraction  is  past. 

Species  III. — In  the  thii 
formed  and  may  descend  into  1 
the  case  in  species  II.,  or  the  i 
several  centimetres ;  or  the  reel 
of  the  intestine  may  terminate 
216.)  The  space  between  the  { 
with  cellular  tissue,  and  there 
extending  between  the  two  in  ti 
be.  My  own  experience  would 
fibrous  cord  "  often  described  i 
at  least  is  not  sufficiently  distin 
search  for  the  rectal  pouch.  I 
row,  and  the  tuberischii  can 
than  normal.  In  other  cases 
tissue  fills  the  space  between  th< 
and  urethra,  or  uterus  and  vag 

Symptoms. — The  symptom 
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take  the  breast,  straining,  distension  of  the  ab<lomen,  the  absence 
of  defecation,  and  in  some  cases  vomit in^^f.  It  seems  stranf^e  that 
vomiiinj;  i>  not  invariably  present  in  these  cases,  althouf^h  there  is 
complete  ob>truction  of  the  intestinal  tract.  It  is  always  a  feature  of 
those  rare  cases  which  have  survived  more  than  seven  or  eight  days, 
even  durinp^  several  weeks.  They  have  had  periodical  fecal  vomit- 
ing.    In  the  ordinary  case  vomiting*  is  unusual. 

If  steps  are  not  taken  to  relieve  the  condition,  in  the  course  of  a 
few  days  the  al)dominal  distension  may  U'come  extreme.  The  child 
grunts  with  di>tresv.  The  diaphragm  is  pressed  upward,  interfering 
with  re>i)iration.  The  surface  of  the  body  In^comes  pun)le  fum  in- 
terfen-nce  with  the  venous  return,  this  stasis  In'ing  most  marked 
over  the  alxlomen  and  lower  extremities.  The  straining  may  be 
severe  or  very  moderate  and  at  long  intervals  and  only  excited  by 
manipulation  of  the  alxlomen.  The  infant  may  die  of  exhau**tion; 
or  in  the  nuantime  may  develop  paraly>is  <»f  the  Ih>wcI  fn>m  ex- 
treme distention  of  feces  and  gases:  or  gangrene  <»f  a  p*>rtion  of 
gut:  rujuure  of  the  colon:  jaundice:  or  stercoremia  from  absorption 
of  toxines.  and  absence  of  elimination.  It  becomes  apathetic  and 
comatose  and  sink-  away. 

Didj;no^is, — The  <liagnosis  of  an  ano-rectal  malformatii»n  is  so 
easily  made  u|M>n  slight  examination  that  it  seem^  strange  so  many 
case^  are  overl«H»ked.  It  wt)uld  seem  that  every  ph\sician  ami  every 
nurse  nnist  reco^'uize  the  serious  nature  oi  such  malfonnation.  and 
yet  it  is  a  fact  that  the  majority  of  the  case^  <lo  ma  Ci>me  to  the 
surgeon  until  several  days  after  birth,  when  there  is  distressing  dis- 
tension and  exhaustion,  the  meconium  has  lucome  septic,  ami  per- 
haps jHTitiinitis  nr  other  ct>mplicati<»n  has  arisen.  i>r  even  gangrene 
or  |)erf«)raiion  has  taken  place.  One  nuisi  c<»nclude  that  n«»  exami- 
nation has  been  made  on  account  of  the  earlier  synipti>ms.  or  the 
con«Iition  wonM  certainly  have  In-en  flisc«»vernl.  As  to  the  diag- 
nosis of  the  exact  loeation  and  shafv  of  the  rectal  ampulla,  that  is 
quite  a  ditTerent  anil  difticult  matter.  It  ntay  Ik*  i>ovsible  in  some 
instances  to  lin-ate  a  distmtled  |>*mch  by  palpation  and  |>ercussioii 
over  the  ab<loinen.  Ihit  usually  the  alxh^men  is  si»  4listen«leil.  at  least 
if  not  seen  early,  that  little  if  any  <lifference  t»n  the  tw«)  sides  can  be 
delected.  <  >ne  can  by  no  means  Xk  certain  that  tTie  c«»lon  termi- 
nates an\  where  in  it*-  usual  course  on  the  left  sj.K-.  and  I'ne  has  seen 
a  case  in  which,  with  the  tenninal  i>ouch  on  the  left  si  Ic.  the  external 
distension  was  greater  on  the  right,  i  hie  has  iib>erved.  hi»wever, 
a  greater  degree  of  vmous  sta'-is  in  the  l»\\er  extremity  upi^n  the 
side  corres|H.nding  to  the  disten*le<l  fecal  i»'»tKh.  and  it  may  l>e  this 
s\mpt««m  is  of  s«»tne  value.  I  have  never  toun«l  the  M»und  intro- 
duced int»>  vagina,  urethra  i»r  bladiler  tt»  Ik-  of  any  use  in  determin- 
ing the  l<K:ation  of  a  distended  |K)Uch.  an<t  \et  it  should  be  tried  in 
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all  cases.  The  passing  of  fee 
quired  into;  and  search  made 
about  the  pelvic  region  or  at  tl 
ing  may  be  felt  over  the  perin 
by.  Yet  it  is  very  difficult  to 
from  the  surface.  Unless  it  is 
an  impulse  or  bulging  on  straw 
haps  to  a  probe  in  vagina  or  i 
these  cases  of  imperforate  am 
before  operation  the  degree  c 
location  of  the  enteric  termina 

Prognosis. — The  prognos 
out  surgical  interference  the  ii 
erably  within  a  few  days  or  s 
for  example  one  by  Cripps,  i 
weeks.  But  these  cases  are  so 
nosis.  The  course  and  mode 
symptoms.  The  prognosis  tha 
while  uncertain,  is  by  no  meanj 
at  which  operation  is  underta 
degree  of  the  malformation  a 
tablishing  an  opening  for  the 
later  the  operation  is  postpon 
the  complications  already  men 
ous  cases  are  on  record  of  pa 
living  to  adult  life  with  as  gi 
had  been  born  without  malfbn 
tive  but  to  urge  operation  in  ai 
sibility  of  a  successful  result  • 
the  time  being,  and  the  patien 
even  though  further  surgical 
later  period.  The  parents  hav< 
die  rather  than  live  with  an  2 
can  operation  be  looked  upoi 
upon  the  infant,  for  it  affords 
all  who  have  handled  such  cas< 

Treatment. — The  only  ti 
reach  and  empty  the  rectal 
to  establish  a  permanent  openi 
much  the  better.  And  if  the 
result  will  be  ideal.  Operatioi 
Delay  inevitably  puts  the  pati 
stercoremia,  and  distension  in 
becomes  septic  and  the  results 
are  likely  at  any  time  to  su] 
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p:aininp[  anythinp^  by  more  delay  than  is  neces^^ary  to  get  the  patient 
to  a  hospital  or  to  prepare  for  an  aseptic  ojKrration. 

To  (lisciis.s  in  its  entirety  the  developnient  of  siirj::ical  proce<lurcs 
in  the>e  cases  with  all  the  reasons  for  the  numerous  mollifications 
that  have  linnij^'ht  about  the  proent  >tatus  of  opinion  and  practice 
would  transcen*!  our  present  object.  There  are  numerous  elaborate 
articles  x\\Hm  the  subject.* 

Of  the  oMer  methods  I  shall  mention  but  one  at  this  pouit, 
and  that  in  order  to  condemn  it.  Puncture  or  attempt  at  puncture 
of  the  rectal  pouch,  with  trcKar  and  canula  or  aspirating^  needle 
intHKluced  through  the  |>erineum,  su>:j::ests  itself  to  the  practi- 
tioner on  account  of  its  apparent  simplicity  and  its  bl<  Kxllessness. 
But  its  use  is  uncertain,  unsafe  and  unsatisfactory.  Chie  cannot 
be  sure  what  he  is  doinj^,  is  liable  to  injure  im|H)rtant  structures,  to 
penetrate  the  peritoneum,  in  infect  jK-lvis  or  jHTitoneum.  and  at 
the  best  can  only  temiK)rarily  empty  the  jHuich  if  it  is  found.  The 
records  of  past  ex|)eriences  condemn  this  procedure  in  unmistak- 
able terms. 

Infra-pchic  Operations. — The  ojHTation  of  choice  with  the 
patient  in  lair  condition  is  |)erineal  prcH:ti»plasty  by  incision  in  the 
middle  line  of  the  perineum.     I  Amussat.  .AnesthcMa  is 

not  necessary  with  the  patient  in  pood  condition,  or  at  most  a  few 
whiffs  i\l  chlon>form  fi>r  the  skin  incision.  .\nesiheMa  is  a  positive 
disadvantage,  since  it  st^pN  tlie  straining  which  enables  one  to  feel 
by  the  increased  tension  tluring  the  expulsive  etTort,  when  he  is  in 
proximity  to  the  tiistended  an)pulla.  Pressure  i»f  the  hand  over 
the  hy|)oga>triuni  will  imitate  straining,  but.  the  tliaphragm  not 
being  fixed,  is  not  so  etTectual.  Mori'«^ver.  in  liad  ca^es  seen  late, 
with  tympanites  interfering  with  the  respiration,  with  stcrcoremia 
and  approaching  exiiaustion.  anesthesia  increase^  the  «langcr. 

The  jMisition  of  the  patient  during  o|H'raiiini  is  an  exaggerated 
lithotomy  ]>ositinn.  (Matas.)  The  incision  should  l>egin  as  far 
forwani  as  the  scr«»tum  or  vulvar  commissure  will  allow,  and 
kee|>ing  strictly  in  the  middle  line  should  extend  backward  to  the 
tip  of  the  ciKTcyx.  This  incision  will  go  deep  enough  to  enable  the 
imlex  tlnger  to  pass  thnuigh  the  muscle^  nf  the  |)elvic  tl«M^r.  \ihen 
it  may  encounter  the  rectal  jxaich  or  feel  its  proximity  <luring  strain- 
ing. If  the  iH»uch  is  not  here  the  dissection  should  !>e  car- 
ried further  up.  still  kerping  in  the  middle  line,  and  near  the  sacrum 
and  pausing  every  moment  to  explore  with  the  finv:er.  If  the  rec- 
tum is  f«»und  it  s]iouM  Ik*  l<»osened  by  careful  <lissectit»n  fnmi  its 
surroundings  an»l  pulled  down  into  the  •>iH'nini:  and  stretchcil  to 
the  margins  of  the  incision  and  ojH-ned.  St  •me  t'lHTators  advise 
opening  the  j>ouch  bi  ft^re  attemplinc  t'»  «lis'.ect  it  l<^><e.    I'ut  it 

*  N(»tal>ly  admirable  contributiuiH  l»y  Mata«  aitkmg  frcctit  mritcn^ 
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will  be  found  easier  to  distinguish  by  touch  between  the  pouch  and 
its  surrounding  tissues  before  it  is  opened  than  afterward.  Be- 
sides, the  efforts  at  straining  tend  to  drive  the  distended  pouch 
down  into  the  opening.  However,  when  it  has  be^en  loosened  as 
much  as  possible  and  does  not  reach  the  margins  of  the  incision, 
it  may  be  opened  and  pulled  down.  It  may  now  be  found  to  reach. 
If  the  intestinal  tissue  is  still  too  short,  it  will  be  necessary  to  carry 
the  external  incision  farther  back  through  the  middle  line  of  the 
coccyx.  The  coccyx  can  easily  be  divided  by  knife  or  scissors,  as 
it  is  cartilaginous.  By  thus  placing  the  external  opening  higher  up 
and  dragging  the  rectum  down  the  latter  may  be  securely  sutured 
to  the  outer  margins  of  the  wound  from  which  the  integument  has 
been  removed  in  a  narrow  circle.  But  if  the  operator  has  not  been 
able  to  reach  the  ampulla  through  the  perineal  incision,  what  shall 
be  done?  If  the  patient  is  a  fairly  strong  child  and  still  in  good 
condition,  he  should  be  turned  upon  his  face  and  the  perineal  inci- 
sion carried  backward  in  the  median  line  through  the  coccyx 
(median  coccygotomy).  and  the  dissection  carried  upward,  in 
front  of  the  sacrum,  as  far  as  can  be  by  sight  and  touch,  from  this 
opening.  If  it  proves  necessary  to  explore  still  higher,  the  incision 
can  be  extended  through  the  sacrum  to  the  level  of  the  lower  bor- 
der of  the  third  sacral  foramen  (median  sacro-coccygotomy,  Vin- 
cent, 1887).  The  lower  border  of  the  third  sacral  foramen  is  situ- 
ated one  and  a  quarter  centimetres  above  the  sacro-coccygeal  joint 
(Matas).  One  might  venture  to  carry  a  median  incision  one  cen- 
timetre higher  than  this  point,  but  not  to  make  a  cross  section  of 
the  sacrum  at  a  level  higher  than  the  lower  border  of  the  third 
sacral  foramen  for  fear  of  leaving  open  the  sacral  canal  and  of 
injuring  the  nerve  supply  to  the  bladder.  Through  such  a  median 
incision,  the  sides  of  which  are  held  open  with  retractors,  the  ex- 
ploration can  be  continued.  If  more  room  is  necessary  for  the 
exploration,  or  if  the  ampulla  is  found  and  more  freedom  is  needed 
for  its  dissection,  the  sacrum  can  be  cut  across  by  a  transverse  in- 
cision at  right  angles  to  the  original  median  incision  and  at  the 
level  before  stated  as  the  limit  of  safety.  (T  section,  Morestin, 
1894.)  Two  triangular  flaps  can  then  be  pulled  outward,  making: 
an  opening  that  is  ample  for  whatever  is  to  be  done.  The  rectal 
pouch  having  been  loosened,  should  be  brought  into  the  openinjr, 
as  low  as  it  will  reach,  and  there  secured  by  sutures  as  before  de- 
scribed, making  an  artificial  anus.  If  possible,  this  anus  should 
be  located  below  the  level  of  the  levator  muscles  to  secure  control 
of  the  evacuations.  But  if  it  must  be  located  higher  than  the 
levators,  Gcrsuny's  procedure  should  be  resorted  to;  that  is.  the 
rectum  should  be  rotated  axially  before  it  is  sutured  to  the  mar- 
gins of  the  incision.    The  amount  of  twisting  required  is  usually 
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froin  \20  ik'^rcis  to  jjo  <lep:rcos.  The  o|>cii  extremity  of  the  Kiit 
should  >iin|>ly  he  t\vi>le(l  \\\Hm  itself  until  the  tinker  >*hen  intro- 
duced feels  a  sphincter-like  resistance.  The  edj^es  oi  the  ruI  should 
then  l)e  secured  io  the  edj^^es  of  the  skin  wound  hy  twi»  rows  of 
sutures,  the  muscular  as  well  as  the  mucous  coats  iHrinj;  hehl  in 
the  sutures,  which  should  Ik*  firm  enouj^h  to  prevent  the  Ixnvel 
freein;;:  itself  or  untwisting. 

Abdominal  Operations, — AlHlominal  section  is  not  the  first 
choice  in  a  case  of  ano-rectal  imperforalion  without  sinus.  lUit  it 
would  he  resorteil  t«>  under  certain  conditions,  namely:  If  the  pa- 
tient were  in  such  extreme  jeopardy  from  alMlominal  distensi«m 
and  exhaustion  that  prompt  relief  must  l>e  afforded  with  the  least 
possihle  o|)erative  traumatism  and  shock;  or  if  the  infra-|>clvic 
route  had  Iwen  tried  with  no  success  in  locating  the  enteron:  then 
one  should  pn>ceed  to  form  a  fecal  fistula.  L'nless  there  were  some 
f^inA  reason  for  a  ditlerent  location  for  this  fistula,  such  as  a  dis- 
tinct huljjinj^  or  tluctuatiim  at  a  certain  f)oint  u|xin  the  aUlomen.  one 
would  select  the  site  alNuit  two  finder  breadths  (of  the  patient) 
abov.c  the  mi<ldle  and  parallel  with  Poupart's  ligament  on  the  left 
side.  \  small  incision  is  made  ami  the  nearest  distended  coil  of  in- 
testine is  rapidly  sewed  throufi^h  its  serous  and  muscular  c<ats  into 
the  wound  with  running  sutures  of  catgut,  all  round  the  marfpns 
of  the  incision,  a  row  of  sutures  to  the  |H'ritoneum  and  another  n^w 
to  the  fascia  ami  skin.  The  jjut  is  then  ojH'ne4l  and  its  contents 
di<charj»'ed.  The  lM)wel  o|H»ned  may  fi»rtunately  prove  to  be  the 
rectal  jMaich  or  the  colon  (inguinal  ct»lostiimy.  Littre.  McC\>nnac). 
or  a  small  inte>tine  ( enterostoniy.  .\elat*»n).  If  the  child  survive 
and  Ih*coiiu*  Nuft'icicntly  vip>roUN,  at  some  future  time  i»fH'ration  may 
af^ain  In-  undertaken.  This  o|)eration  will  Ik*  planne«l  accordin^^  to 
the  nature  of  the  malfonnatit»n.  If  the  fecal  fistula  previously  ma4le 
ciimnumicateN  with  the  ci»lon  a  fH-rineal  anus  may  U*  f«»rme<l  by  in- 
tro<Iucinvj  a  s^miid  at  the  fistula  and  pre^sinjj  the  sac  d«»wn  toward 
an  incisiini  maiU-  in  the  infra-jK-lvic  rei:i«in.  ( ( lias^ai^n^^^c,  l83<i.) 
The  fistult»ns  «»peninji  in  the  jjroin  may  then  U-  clt»sed.  Ihit  if  the 
fecal  ttstula  comu-ct  with  a  small  intestine  a  suhsvquent  la|>an»toniy 
will  Ik-  made  t«»  determine  the  defonnity  an«l  either  hrinj:  the  tenninal 
end  i>f  the  intestine  it»  the  |Hrineal  region.  i»r  to  fonn  a  jH-nnanent 
artificial  anus  in  the  j;roin.  The  question  of  a  primary  exploratory 
la|>;irtit«aii>  ha>  been  much  tliscus>ed.  but  the  weight  «»f  evidence  i^ 
in  fa\«  r  of  the  pirineo-sacro-ci»cc\f;eal  nuite  if  the  |>atient  is  in 
fit  c«mditi<  ii  iMaias.)  If.  however,  for  the  ^ake  t»f  «|uick  and 
certain  relief,  the  abtlominal  route  is  cho^m  f«»r  the  primary  opera- 
tion, it  i^  advi^fd  by  st»me  o|H.'rators.  tn^teatl  i*!  iTumediately  makin|; 
a  ci»l«ist<»:ny  in  the  j^roin.  t<t  o|K*n  the  aUl'-rtu-n  in  the  left  semilunar 
line  ami  it  iHiSNible  ascertain  the  relation^  «>t  the  rectal  |Ktuch.  Si> 
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as  to  determine  whether  a  fee 
upon  the  abdomen  should  be 
however,  that  in  the  distende< 
such  an  exploration  is  likel 
greater  exposure  and  manipu 
is  able  to  endure.  My  own  p 
primary  operation,  if  necessa 
the  rectal  pouch  cannot  be  fc 
toneum  should  be  opened  thr 
higher  up.  (Stromeyer,  1844 
into  the  sacro-coccygeal  wot 
remains  the  plan  of  opening 
or  laterally  and  bringing  dow 
opening.  (McLeod,  1879.) 
either  before  beginning  any  c 
formance  of  one  of  the  more 
from  the  malformation,  it  be 
dition  to  withstand  any  consi< 
rapidly  produced  in  the  ingt 
the  permanent  correction  post] 
remains  only  to  be  mentionc 
cecum  in  the  right  inguinal 
are  entirely  absent.  (Pillore. 

When  the  operator  has,  I 
ceeded  in  reaching  and  empt> 
babe  shows  evidence  of  the  g 
The  straining  ceases,  the  dist: 
takes  the  breast  or  drink  eage 

Species  IV. — In  the  foui 
be  thin  or  thick,  or  its  place 
like  structure  substituting  a  pc 
may  be  located  at  a  distance, 
posteriorly.    (Fig.  218.) 

Symptoms. — The  symptoi 
under  Species  III. 

Diagnosis, — The  external 
ceptive  that  the  condition  is  1 
nurse.  When  the  symptoms 
geon's  finger  or  probe  the  cor 

Treatment. — The  line  of  ' 
for  Species  III,  with  the  excej 
should  be  removed  when  the 
the  margin  of  the  anus.  It  is 
there  is  only  a  septum  at  a  dis 
the  septum  and  dilate.  Recc 
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The  nut  should  be  brmtf^ht  ilown,  as  bcfort  J«scrtl>ed,  %o  that  the 
whole  canal  i-^,  la  the  anal  tiurgin«  fiimi%hetl  with  a  mucouf  lininfr. 

Si'tciEii  V.    (See  Fig.  Fig,  aa4  alto  idiDw%  a  case  of 

the  6fth  *ipecic«.  The  infajit  wa-i  otherwise  wdl  '  ^hcd 
7i  IKiunds.  and  measured  2J  f  inches  in  length.  Th«  ^ent. 
Its  pUce  Wing  occupied  by  a  flight  gr<xive.  A  W'  n  |ianJ> 

wrpamteil  the  scrotum  into  lateral  halves  with  a  tef^L  i  ,  .  cich.  At 
the  bottom  of  this  cleft  half  an  inch  jiosterior  to  the  peiiOMmHal 
j  una  ion.  were  two  small  orifices.   One  of  ihcsc  e^tteniled  only  »kin 


Kin  TIk 


Fia  lu- 

•rnoul  imh 
to  ¥tM 

deep,  the  nthrr  u  L^  *.[,  Mcvt 

of  gm^  cKra^itmally  e^cajicd  fr 

form  b^Hi^ie  or  canaHcuiu*  probe  cuukl  iiu4  penctra^ 

Ilun  an  inch.  The  tlintetiiiofi  of  the  ibdomen  and  t;  t 

of  the  skin  (mm  ventJtu  stasU  are  aim  Uiown.   On  the  left  «ide  ii 

a  •*     '  .  .  •   1  "  ^  ♦  .  TiMial  on  '  ind 

flu  JJ5  ihow  na» 

lion,    Ihe  cecum  with  ihc  ap|ietifhx  behind  it  v 

from  the  ttnibilicm  to  the  can''  >  '  •    f  the  rii  n 

Thence  ttte  o^lon  rJrtendeil  Irai  to  the  left,  ma^le  th-. 

flt  '  »  the  righi  aiui  ^  ^t  ilic 

k\  to  a  targe  |iou*  c  nitsal 

|v>»tti(Mn  of  tlie  cecum.    This  potsch  extmdnj  the  median 

line  mod  waa  dotely  attached  u»  the  bladder.  It  *  '  i>til- 


Fig.  225.  Malformed  bowel  from  the  case  sbowfi  in  Fig,  224.  The  spcci- 
mt!ii  is  greatly  shnmkcn  by  the  preserve.  The  enoniious  pouch  occiipied 
the  ri^ht  hypogastrium  and  lemnnaled  in  a  niintite  sinus  to  the  right 
of  and  posterior  to  the  urethra.  The  grooved  director  is  thrust  through 
the  urethra.  The  two  probes  mark  the  iimer  aud  outer  openings  ol 
the  sinus. 
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line  but  came  to  a  funnel-shaped  tapering  end  in  proximity  to  the 
neck  of  the  bladder  at  the  right  and  posteriorly  to  the  urethra.  The 
funnel  point  extended  toward  the  fistula  in  the  scrotum  and  was 
doubtless  continuous  with  it  although  too  fine  to  be  penetrated  by  a 
probe. 

The  fistulous  opening  in  such  cases,  as  indicated  in  the  heading, 
may  open  at  any  point  along  the  raphe  of  the  perineum  or  scrotum 
under  the  prepuce,  or  about  the  symphisis  pubis  or  elsewhere. 

Symptoms. — ^The  symptoms  vary  with  the  degree  of  occlusion. 
They  may  be  those  detailed  under  Species  III,  or  are  modified  by 
the  escape  of  meconium  and  gases  through  a  sufficiently  patent 
fistula. 

Diagnosis, — ^The  diagnosis  is  not  difficult  in  view  of  the  symp- 
toms and  the  presence  of  a  fistula  which,  if  patulous,  gives  the 
surgeon  a  clue  to  the  location  of  the  rectal  pouch. 

Prognosis. — ^The  prognosis  in  these  cases  as  a  class  is  more 
favorable  than  in  complete  occlusion  without  a  sinus ;  for  the  reason 
that  the  sinus  may  afford  a  measure  of  relief  from  the  obstruction 
by  escape  of  intestinal  contents,  and  also  may  guide  the  surgeon  in 
his  operation.  Cases  having  a  sufficiently  large  sinus  may  live  out 
the  expectancy  of  life  without  suffering  greatly  from  their  mal- 
formation. If  the  sinus  is  small,  tortuous,  or  impenetrable,  the  case 
is  scarcely  better  off  than  one  of  Species  III. 

Treatment. — If  the  fistulous  opening  is  sufficiently  large,  or  if 
it  can  be  made  so  by  dilatation,  to  afford  escape  of  feces,  the  case 
may  wait  for  a  time.  If  the  opening  is  not  situated  in  a  convenient 
location  for  a  permanent  anus,  when  the  child  is  in  good  condition 
for  operation  an  endeavor  may  be  made  to  establish  an  anus  in  the 
perineal  or  sacral  region,  as  before  described.  The  fistula  can  subse- 
quently be  closed.  If  the  fistula  is  too  small  to  be  of  any  use  froni 
the  first  as  an  anus,  the  case  must  be  dealt  with  as  one  of  complete 
occlusion,  using  the  sinus  if  possible  for  sounding  to  ascertain  the 
situation  of  the  pouch  and  guiding  it  down  into  the  pelvis. 

Species  VI. — The  sixth  species  is  the  commonest  of  all.  The 
varieties  are  sometimes  named  according  to  the  point  of  termination 
of  the  rectal  opening — as  atresia  ani  vaginalis  (Fig.  220),  atresia  ani 
vesicalis,  atresia  ani  urethralis.  By  some  pathologists  this  malforma- 
tion is  considered  a  tendency  to  reversion  to  the  cloacal  type  of  lower 
animals;  but  its  occurrence  is  easily  explained  as  an  error  in 
the  differentiation  of  the  genito-urinary  from  the  intestinal  por- 
tion of  the  tube  which  was  early  in  embryonal  life  common  to 
both. 

Atresia  ani  vaginalis  is  the  most  frequently  met  of  any  va- 
riety of  this  species.  The  opening  into  the  vagina  may  be  large  or 
small  and  may  be  located  just  within  the  fourchette. 
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Symptoms. — The  symptor 
the  rectal  outlet.   There  may 
or  there  may  be  no  symptoms 

Diagnosis, — ^The  diagnosi 
anus  is  absent  and  that  mecoi 
orifice. 

Prognosis  in  this  variety 
the  probability  of  successful 
this  is  necessary.    It  may  ca 
quence. 

Treatment. — If  the  openir 
dilated  so  that  the  malformati 
may  well  be  left  to  grow  lar 
considered.  Operation  for  co: 
done  by  one  of  two  principal  m* 
may  be  introduced  through  thi 
directed  in  such  a  manner  ths 
normal  site  for  the  anus.  Thij 
side,  the  rectum  dissected  lo 
opening,  incised,  and  the  marf 
to  the  margins  of  the  skin  inc 
vagina  may  subsequently  be  c 
formation  may  be  corrected  by 
together  with  its  opening  into  t 
into  a  new  situation  with  the 
The  vaginal  wound  is  then  clo 

Atresia  Ani  Vesicalis  ( 
communicates  with  the  bladdei 

Symptoms. — In  addition  t 
fully  described  under  Species 
with  meconium  or  fecal  matte 

Diagnosis  is  made  by  abs 
men,  straining  and  other  symp 
age  of  urine  mixed  with  fecal 
nium  are  not  passed  without  u 

Prognosis. — In  this  form 
guarded  prognosis.  The  fact  t 
which  in  the  infant  is  an  abd 
pouch  is  situated  very  high.  1 
occur  in  time,  or  complete  obs 
feces  become  bulky. 

Treatment. — In  a  female 
in  a  male  infant  dilatation  wit 
temporary  relief  from  the  obs 
ment  were  formerly  in  use.  1 
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doubtful  and  tcm|K)rar)'.  A  more  effectual  methrxl  should  1)C  under- 
taken. ( )ne  niij^ht  well  hesitate  l)etween  the  infra-iK»lvic  and  the 
abdominal  routes.  If  the  infant  were  lar^e  ami  viji^orous  I  would 
make  an  attempt  by  sacro-coccvf^otomy.  reserving  la|>arotomy  as  a 
last  reM»rt.  But  if  the  bain.'  were  les>  robust  or  in  an  exhausted  con- 
dition 1  would  attempt  nothinjj  more  than  an  inj^iiinal  colo>toniy  for 
immediate  relief :  and  at  a  subse<|uenl  lime,  if  exploration  throufjh 
the  external  fecal  fistula  gave  promise  of  Nucce>s.  one  andd  sefiaratc 
by  lijjatures  the  colon  below  the  exlenial  fecal  fi>tula  from  that  fn^r- 
tion  connected  with  the  bladder,  cau>inj^  the  external  fistula  to  l>c- 
comc  a  i)ennanent  artificial  anus,  ami  the  colon  Inflow  it  lo  become 
obliterated. 

Atrksia  Am  Urktii kalis. — In  this  malfonnation  the  rectum 
communicates  with  sr>me  |)art  t)f  the  urethra.    (  I'ip.  222.) 

Symf*toms  and  Diai^nosis  are  the  >ame  a>  with  the  previous  va- 
riety exceptinj^f  that  meconium  or  feces  is  M>metimeN  passed  from 
the  urethra  without  the  admixture  of  urine,  and  In'tween  the  tinier 
of  urination. 

Proj^twsis. — Prognosis  is  more  unfavorable  than  in  the  previous 
variety  so  far  as  concenis  danger  from  immediate  obstructitm ;  but 
rather  In'tter  with  regard  to  reaching  the  rectal  |N)uch  by  the  infra- 
IK'lvic  route,  for  the  |)OUch  [)robably  descends  farther  than  in  atresia 
ani  vesical  is. 

Treatment. — The  treatment  is  perineo-c<K:cygot«»my  or  sacn> 
c<KC\gotomy  with  the  establishment  if  ix»>sil»lc  kA  an  anus  in  that 
sittiation.  Failing  in  this  attempt,  inguinal  c<>loNt<imy.  folluwetl  by 
obliteration  of  the  K»wer  end  t)f  the  ci^lnn  with  urethral  comnmni- 
cation  as  suj^ge^led  in  the  previous  section. 

SrKi  II  s  \  II. -  The  seventh  >|H*cies  tif  this  malf«>rmation  iloes 
not  emlanger  the  life  of  the  chiM  an«l  may  be  K  it  to  l>e  <leall  with 
when  it  is  oMer  and  stnmj^er  and  the  jKirts  are  larger.  If  the  ureters 
en<l  in  the  bladtler  the  condition  wouhl  as  wvW  nr»t  Ik-  mctMletl  with. 
If  vagina  or  ulrrus  ojKn  into  the  bladiliT.  whin  the  girl  is  larger 
the  generative  organs  can  probably  Ik*  siparatMl  and  the  o|»ening 
between  tlurn  and  the  rectum  clo>ed  surct-Nx fully. 

Sri:(  II  s  \  III. — This  sjH'ciis,  in  wliiih  tlu-  rectum  is  entirely 
absent,  niijjihi  alniut  as  wt-ll  have  lucn  cl.i-^sifiod  as  a  variety  of 
SfKrcies  III.  a-*  it  ditfers  onl\  in  the  amount  ,.|  rtvtum  that  is  want- 
ing. S\nipto!ns  are  the  same  as  in  SjKcir-  III.  and  the  diagnosis 
cannot  l»e  made  until  exploration  by  the  sacr«>-c«KV\;^eal  naite  tails 
to  find  the  rectmn.  Treatment  is  b\  lapar -col. .t«»m\  ami  the  ft»nna- 
tion  of  a  piTinanrnt  artificial  amis. 

Snurs  In  the  ninth  HjK'cies  tin-  sMuptonis  are  those  of 

more  or  Ic^s  obntrucli^m.  varving  with  tin  irrv  l'  rii  ibi-  outlet.  The 
fistulous  oinrning  may,  if  nece»ary.  Ik-  (lilatcti  or  |)ii>sil»ly  trans- 
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planted,  or  an  artificial  anus  formed  in  a  more  advantageous  situa- 
tion. But  usually  there  is  little  to  be  done  for  these  cases  beyond 
securing  a  free  outlet  for  feces. 

PROLAPSUS  OF  THE  RECTUM 

This  is  a  very  common  affection  in  infancy  and  especially  in 
childhood,  and  is  sometimes  quite  troublesome.  It  consists  in  a  gro- 
trusion  of  the  lower  portion  of  the  rectum  through  the  anus.  The 
protruded  portion  may  consist  only  of  the  mucous  lining  of  the  lower 
portion  of  the  rectum ;  or  of  the  entire  thickness  of  the  walls  of  the 
rectum.  Sometimes  a  third  variety  is  described  in  which  the  upper 
portion  of  the  rectum  is  invaginated  into  the  lower  and  protrudes 
at  the  anus ;  but  this  is  really  a  variety  of  intussusception,  and  should 
not  be  classed  with  prolapsus.  The  large  size  of  the  rectum  and  its 
straightness,  together  with  the  looseness  of  its  mucous  and  sub- 
mucous tissues,  and  especially  the  straightness  of  the  coccyx,  un- 
doubtedly act  as  predisposing  causes  of  prolapsus.  Also  malnutri- 
tion, and  any  acute  or  chronic  condition  which  lowers  the  muscular 
tone,  favoring  relaxation  of  the  sphincters  and  levators ;  also  lack  of 
adipose  tissue.  As  exciting  causes  may  be  mentioned  anything 
which  excites  tenesmus,  such  as  diarrhea,  especially  dysentery,  or 
constipation,  or  mere  frequency  of  defecation,  or  rectal  polypus, 
the  oxyuris,  phimosis,  or  a  narrow  urethral  orifice,  vesical  calculus, 
or  violent  or  prolonged  straining  with  the  sphincter  involuntarily 
relaxed  as  occurs  in  the  paroxysms  of  whooping-cough ;  or  the  con- 
gestion of  the  hemorrhoidal  vessels  and  the  prolonged  bearing  down 
that  occur  when  predisposed  children  are  allowed  to  sit  a  long  time 
on  the  nursery  chair  or  a  chamber-vessel  in  a  position  that  favors 
straining. 

Symptom>s. — The  characteristic  symptom  is  the  protrusion  at 
the  anus  of  a  purplish-red  mass  covered  with  swollen  mucous  mem- 
brane, during  or  after  defecation,  urination,  or  a  paroxysm  of  cough- 
ing, or  sometimes,  in  bad  cases,  when  none  of  these  have  taken  place. 
Usually  there  is  no  complaint  of  pain,  and  often  the  projection  dis- 
appears as  soon  as  the  child  ceases  straining  or  stands  up.  The 
protrusion  may  be  only  a  slight  ring  at  the  margin  of  the  anus,  or 
it  may  be  a  mass  of  the  size  of  the  child's  fist  and  extend  an  inch 
or  more.  Cases  of  ulceration,  even  of  sloughing,  of  peritonitis  and 
death  from  this  same  cause  have  been  reported,  but  such  have  never 
come  under  my  care. 

Dia^^nosis. — The  diagnosis  is  very  readily  made  if  one  sees  the 
protrusion,  and  it  can  be  made  without  difficulty  from  the  history 
and  an  examination  without  seeing  the  protrusion.  The  conditions 
which  could  be  confounded  with  prolapsus  of  the  rectum  are  hemor- 
rhoids, polypus,  intussusception,  and  nevus.    Hemorrhoids  are  ex- 
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trcniely  rare  in  children,  while  prolapsus  is  common.  Polypus  could 
l>e  recoj^^nized  by  its  gk>bular  pedunculated  form,  if  seen  when  pro- 
lap.sed  or  if  felt  with  the  finger  within  the  rectum.  Intussusception 
gives  a  different  history;  but  even  if  the  history-  was  in<lefinite  the 
two  conditions  couhl  be  differentiated  by  examination  when  the 
tumor  projected  at  the  anus.  IJoth  present  a  purplish  mass  covered 
with  the  rug<^us  mucous  membrane  very  much  congested,  ami  both 
have  a  central  o|wning  at  the  apex  of  the  mass.  Rut  with  the  intus- 
susception one  can  introduce  a  finger  between  the  tumor  and  the  anal 
margin  and  sweep  it  entirely  around  between  the  tumor  and  the 
sphincter  or  rectal  lining.  With  prolapsus  the  tumor  merger  into 
the  anal  margin  itself.  Nevus  located  just  within  the  rectum  or 
at  the  ano-rectal  margin  I  have  known  to  be  mistaken  for  prolapsus 
and  for  hemorrhoids,  and  again  to  be  complicated  with  prolap<iUS 
which  it  probably  heljK'd  to  produce.  Nevus  would  usually  be  dif- 
ferentiated if  bonie  in  mind  during  the  examination. 

Treatment. — The  treatment  of  a  prolapsing  rectum  during  the 
prolapsus  is  to  immediately  return  the  protrusion  within  the  sphinc- 
ter. This  can  generally  be  done  in  a  moment  by  laying  the  patient 
on  his  >ide.  or  across  one  s  knees  and  gently  pressing  the  entire  mass 
in  with  the  fingers.  A  soft  towel  or  napkin,  wtt  with  water  or 
well  smeared  with  vaseline,  placed  next  to  the  ma^s  while  pressure 
is  made,  facilitates  the  proce<lure.  To  push  up  the  central  portion 
of  the  protrusion  first  makes  it  rece<le  more  casdy.  Difficulty  is 
seldom  ex|)encnced  unless  the  bowel  has  Inxn  i»ut  a  long  time  and 
become  inllamed  and  the  sphincter  very  tight.  If  necessar>'  an 
anesthetic  could  In?  cmploye<l.  .Xfter  the  reduction  the  anus  >hould 
be  covered  with  a  muslin  j>ad  held  by  a  T  tiandage  and  the  child 
kept  recumbent  for  an  hour  or  so.  Means  must  now  Inr  in>tituted 
to  prevent  the  recurrence  of  the  prola[)se.  The  cau-^e  of  ^training, 
whatever  it  i- — calculus,  phimosis,  constif^tion.  «»viT-fec<ling,  bad 
feeding,  wonns.  |)olypus — is  to  be  removed.  The  chi!tl  should  never 
be  allowed  to  sit  ami  strain  at  st(M>l.  lie  should  be  ri*<)uire«l  to  <lef- 
ccate  wliile  in  the  recumbent  |)osition ;  or  in  s4»me  mdtl  cases  the 
mother  «»r  mir-e  may  hold  the  chil<l  in  her  hands,  one  haml  under 
each  biittoi'k.  an<l  drawing  the  skin  across  the  anus  u|^»n  one  side. 
In  si»me  ca>e>  it  may  be  necessar>-  for  the  chUd  to  wear  a  T  bandage 
and  ctunprcss  continuously,  or  a  wide  strip  of  atlhcsive  plaster  across 
the  nates,  M|ueeziiig  them  together  antl  so  sup|>orting  the  anus. 
Knemata  of  aMringent  solutions,  such  as  a  drachm  of  tannic  acid 
or  of  the  dark  fluid  extract  of  witch-ha/el  or  of  alum,  to  4  ounces 
of  water,  may  !>e  employed  daily  when  the  mucou^  lining  is  relaxed. 
Knemata  <»f  cold  water,  even  ice  water,  an  ounce  or  two  at  a  time» 
have  a  tonic  effect.  .Xstringent  supfH>Hitt»ries  have  Urn  recom- 
memled,  but  their  effect  is*  too  narrowly  Imralized  to  be  of  much 
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unless  they  are  quite  powerful,  and  then  the  effect  is  difficult  to 
gauge.  Suppositories  of  nux  vomica  and  ergot  are  also  recom- 
mended. One  would  prefer  to  use  the  nux  vomica  internally  in  suit- 
able doses  as  a  tonic.  For  this  purpose  it  is  especially  useful  in  debil- 
itated children  with  relaxed  musculature.  Some  use  hypodermics  of 
strychnia  locally  once  or  twice  daily. 

Operative  measures  for  the  cure  of  rectal  prolapse  by  amputa- 
tion of  the  projecting  portion,  or  by  clamp  and  cautery,  or  by  colo- 
pexy,  or  by  Verneuirs  operation  of  exposing  the  rectum  posteriorly 
beneath  the  coccyx  and  narrowing  its  lumen,  are  not  needed  in 
children.  It  is  extremely  seldom  that  any  severe  treatment  is  neces- 
sary. In  chronic  and  obstinate  cases  cauterization  with  nitric  acid, 
of  the  portion  of  mucous  membrane  usually  protruded,  is  recom- 
mended by  good  authority.  The  directions  given  are,  to  paint  the 
whole  surface  of  the  mucous  membrane  with  a  swab  dipped  in  nitric 
acid,  apply  a  plug  of  oiled  cotton  or  gauze  and  reduce  the  whole 
into  the  rectum.  I  do  not  like  to  cauterize  and  consequently  scar 
so  heroically,  such  a  large  area  of  the  mucous  lining ;  and  have  suc- 
ceeded in  getting  a  satisfactory  effect  by  drying  the  mucous  lining 
carefully  with  gauze  sponges  and  drawing  the  glass  rod  or  very 
narrow  cotton-wrapped  applicator  dipped  in  the  nitric  acid,  in 
longitudinal  lines  upon  the  mucous  protrusion,  ending  below  within 
the  muco-cutaneous  margin,  leaving  a  half-inch  or  more  of  un- 
touched surface  between  each  two  lines.  Sometimes  only  two  or 
three  lines  of  cauterization  are  enough.  The  point  of  the  Paquelin 
cautery  is  convenient  to  use,  and  efficient,  making  lines  about  J  of 
an  inch  apart.  Power  dissects  off  a  spiral  strip  of  mucous  mem- 
brane, not  going  deeply,  lest  hemorrhage  occur.  One  would  prefer 
this  to  extensive  cauterization.  Of  course,  for  any  of  these  pro- 
cedures, the  bowels  must  be  previously  emptied  and  irrigated,  and  an 
anesthetic  be  used.  An  opium  and  belladonna  suppository  after  the 
operation  will  quiet  the  pain.  A  suppository  containing  i  of  a  grain 
to  a  grain  of  cocaine  will  quiet  the  pain  more  promptly. 

NEVUS  OF  THE  RECTUM 

Nevus  of  the  rectum  has  been  reported  in  rare  cases.  It  pre- 
sents the  spongy  compressible  and  erectile  characteristics  of  nevus 
upon  the  skin,  its  surface  modified  by  the  covering  of  mucous  mem- 
brane. It  is  troublesome  by  its  bulk  and  tendency  to  produce  strain- 
ing, or  by  hemorrhage  that  takes  place  when  it  is  ulcerated.  The 
diagnosis  from  hemorrhoids  is  made  by  the  circumscribed  form  of 
the  latter. 

Treatmeyit, — ^Treatment  is  by  the  galvanic  needles  or  by  the 
Paquelin  cautery.  The  treatment  by  ligature,  injections  of  iron 
or  other  astringent,  and  the  like,  are  no  longer  in  use  for  nevus  in 
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any  situation  and  would  be  extremely  awkward  as  well  as  dangerous 
in  the  rectum.  The  galvanic  needles  are  not  only  safe  but  convenient. 
The  Paquclin  is  more  rapidly  used  upon  a  large  nevus.  Treatment 
by  injection  of  scalding  hot  sterile  water,  which  is  a  very  efficient 
means  upon  ncvi  elsewhere,  I  have  not  had  an  opportunity  to  try 
in  nevus  of  the  rectum,  but  shall  do  so.  (See  also  Angioma  in 
Chapter  on  Tumors.) 

POLYPUS  OP  THE  RECTUM 

This  is  not  uncommon  in  children.  It  may  be  a  myxoma,  an 
adenoma,  or  a  fibroma,  or  more  often  a  combination  of  various 
histological  elements.  (See  also  Myxoma  in  the  Chapter  on 
Tumors.) 

The  tumors  are  single  or  multiple,  occasionally  disseminated. 
They  are  generally  pedunculated,  an(l  attached  anywhere  from  just 
within  the  sphincter  to  a  finger-length  higher  in  the  rectum.  They 
vary  in  size  from  that  of  a  pea  to  that  of  a  cherrj'.  and  are  red  in 
color  unless  protruded  through  the  anus  anil  strangulated  by  the 
sphincter. 

Syffif*lotns  and  Diaji^nosis. — ^The  symptoms  are  the  urging  to  go 
to  stool.  pas>ing  of  blood  and  sometimes  mucus,  tenesmus,  sometimes 
but  not  always  pain  from  traction  upon  the  j)e<licle  during  straining. 
The  diagno^is  is  easy  if  the  polypus  protnitle  from  the  anus,  and  is 
not  at  all  difficult  if  digital  examination  of  the  rectum  be  made  in 
a  case  pre^cnting  blocnly  stools,  fullness  in  the  rectum,  tenesmus, 
fissure  or  [)rolapse ;  yet  many  a  case  of  polypus  has  been  overK><»ked. 
The  rectum  should  be  empty  when  examine<l.  The  polypus  is  often 
so  soft  and  glair>'  that  it  eludes  the  finger;  but  by  passing  the  finger 
laterally  or  spirally  the  pedicle  will  he  caught. 

Treatment. — Spontaneous  cure  sometimes  occurs  by  the  tearing 
loose  of  the  piilypus  during  defecation.  One  has  known  this  to  cKCur 
in  more  than  one  case,  iiut  it  is  wrong  to  allow  the  child  to  be 
annoyed  or  suffer  from  a  iK)lypus  in  the  rectum  when  it  can  be  re- 
moved so  ea>ily.  Some  advise  merely  seizing  the  petlicle  with  a 
forcejvs  and  twisting  or  pulling  or  cutting  it  (»ff.  But  troublesome 
hemorrhage  may  occur  and  it  is  much  better  and  takes  but  a  short 
time  ( the  chil<l  Inking  placed  under  an  anesthetic  an«l  the  rectum  di- 
lated )  to  i>a>s  a  silk  ligature  about  the  pedicle  clo^e  to  its  base  before 
snipping  it  off.  One  should  be  sure  to  search  fur  more  than  one 
growth,  and  r<;move  all. 

BILHARZIA  ADENOMATA  OP  THE  RECTUM 

This  tlisease  I  have  never  seen,  but  fre<|uent  communication  with 
the  tropica  may  bring  cases  to  our  country  at  any  time,  or  Mimething 
similar  may  be  found  if  searched  for  in  connection  mith  other  va* 
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rieties  of  flukes  in  our  South< 
a  variety  of  multiple  rectal 
Egypt,  according  to  Dr.  Macl 
tation  produced  by  the  ova  of  1 
are  fibro-adenomata  and  are  ve 
contains  an  abundance  of  ferl 
disseminate  the  flukes  by  the 

Symptoms. — ^The  symptoi 
with  diarrhea.  The  urine  cor 
bloody.  The  disease  is  chroni 
haustion. 

Diagnosis, — Rectal  exami 
the  urine  is  examined  the  diaf 

Treatment  is  prophylactic, 
of  the  whole  genito-urinary  tr 

PS 

Proctitis  or  inflammation 
or  alone.  It  is  only  when  the  1 
name  is  applied. 

Etiology. — The  cause  is  u 
common  cause  is  the  use  of 
for  constipation  in  babies  or 
the  same  purpose  are  a  less  fi 
use  of  the  syringe.  Proctitis 
once  seen  a  severe  case  caus' 
solution  of  mercuric  bichlorid 
worms.    Impaction  of  the  re< 
times  excite  inflammation,  thi 
of  abuse  the  rectum  will  endi 
inflamed.    Gonorrhea  or  syph 
dren  afilicted  with  various  in 
partial  to  mucous  membranes 
theria,  are  prone  to  be  attackec 
with  an  inflammation  of  the  i 

Pathology. — Proctitis  ma 
with  the  cause  and  stage  of  tl 
tion  may  present  considerabl 
simple  catarrhal  inflammatioi 
mucous  lining,  which  is  hype 
an  abundance  of  mucus.  Or  i 
there  may  be  a  pseudo-meml 
base.  Or  ulcers  may  form,  eit 
ulcer.  Ulceration  may  be  supe 
in  shape. 
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Symptoms  and  Diagnosis. — TTicre  arc  usually  frequent  move- 
ments of  the  bowels  ejected  spasmodically,  or  at  least  there  are  at- 
tempts at  defecation  with  a  great  deal  of  tenesmus.  There  is  pain 
in  the  acute  cases  indicated  by  verbal  plaints  in  older  children  or 
crying  and  whining  in  infants.  Several  times  a  day  the  stool  may 
contain  a  considerable  amount  of  fecal  matter,  but  more  frequently 
there  is  only  mucus  or  muco-pus,  often  blood-stained:  or  if  ulcera- 
tion is  present,  blood  in  larger  or  sometimes  even  quite  large  (juan- 
tities  in  the  aggregate.  In  the  pseudo-membranous  cases,  by  wash- 
ing the  stciols.  fragments  of  the  false  membrane  may  be  found. 
Prolapse  of  the  rectum  may  occur  from  the  frequent  and  violent 
straining.  The  general  condition  suffers.  The  child  becomes  more 
or  less  pale,  emaciated,  and  prostrate<l.  The  condition  of  the  rectal 
lining  may  be  judged  by  inspection  of  the  cxpo$e<l  portion  when 
prolapsus  occurs,  or.  better,  by  examination  through  a  speculum. 
It  is  im{X)ssible  to  detect  any  ordinar>'  ulceration  or  form  a  satis- 
factor)'  opinion  upon  the  condition  by  digital  examination  alone. 
The  symptoms  most  nearly  resemble  those  of  colitis  or  ileo-colitis, 
but  at  times  the  stools  are  quite  normal  and  there  is  absence  of  ten- 
deniess  over  the  colon.  Microscopical  examination  shouM  be  made 
if  diphtheria  or  gonorrhea  are  suspected.  Probably  very  few  of 
the  ca«^es  [)resenting  pseudo-membrane  are  really  diphtheritic.  (Sec 
Section  on  Diphtheria.)  Tuberculous  ulceration  is  verj*  rare  in 
children. 

Treatment, — .\  case  of  any  severity  should  be  kept  in  bed. 
Rest  in  the  horizontal  position  is  a  great  help.  .'\ny  <liscoverablc 
cause  should  l)e  removed.  In  the  slight  catarrhal  cases  thi<  is  all 
that  is  require*!.  Tsualiy  free  irrigation  with  normal  salt  solution  is 
beneficial,  cleansing  the  surface  and  relieving  the  tenesmus.  It  is 
well  to  fttllow  this  with  an  injection  of  an  ounce  or  a  few  ounces 
of  starch  water,  or  olive  oil  and  lime  water  e<|ual  fiarts,  or  some- 
times by  creamy  starch  water  in  which  bismuth  subcarbonate  has 
been  susjH^nde*!,  or  a  dose  of  tincture  of  opium  mixed.  An  attempt 
should  1)0  made  to  hold  such  an  injection  within  the  rectum  for  a 
time. 

In  the  cases  with  an  excessive  mucous  secretion,  and  in  the 
pseud(»-menil>ranous  cases,  s<^lutions  of  Uitxc  acid  are  beneficial, 
if  Used  two  or  three  times  a  day.  In  gonorrheal  cases  it  may  be 
needed  many  times  a  day,  and  also  a  solution  of  argyrol.  5  to  10 
per  cent..  a[)plied  with  a  swab  through  a  speculum.  In  gonorrheal, 
in  ulcerative,  and  even  in  some  cases  of  obstinate  chronic  catarrhal 
int1ammatit»n.  an  excellent  reme<ly  is  nitrate  of  silver,  one  grain  to 
the  (»unce.  It  is  In'st  applied  through  a  gla^^s  speculum  after  flush- 
ing out  thf  rectum  with  plain  water,  and  f«»llowing  the  silver  nitrate 
in  a  minute  with  an  irrigation  of  normal  salt  solution.    In  some 
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cases  two  grains  to  the  ouna 
swab,  followed  promptly  by  t 
cess.  All  cases  of  rectal  ulcc 
least  at  intervals  of  a  few  d; 
ployed  daily.  Through  the  sf 
pure  carbolic  acid  or  a  solutii 
grains  to  the  ounce,  or  even  v 
the  acid  should  be  neutralize 
with  sodium  chloride. 

In  all  cases  of  proctitis 
regulated,  and  should  be  amp 
necessary  residue. 

SYPHILIS  OF  T 

Lesions  of  hereditary  s 
rectum,  although  gummatous 
occasionally  reported.  But 
anus  are  comparatively  comn 
mon.  Cracks  or  fissures  at 
radiating  from  it  into  the  ski 
istic.  Moist  papules  and  c 
patches,  and  condylomata  an 

Treatment — Lesions  in 
directed  under  proctitis,  anc 
potassium.  The  external  mar 
them  with  equal  parts  of  ca 
patches  with  silver  nitrate, 
the  anti-syphilitic  treatment 


VEGETATIONS  OR 

These  should  be  mentio 
no  means  always  of  syphilit 
lomata  covered  with  squam 
other  part  of  the  body.  Fn 
are  apt  to  grow  rapidly  and 
dry  and  dusted  with  an  astrir 
boric  acid  equal  parts,  or  tl 
they  shrivel  to  half  the  size 
can  be  ligated  and  left  to  di 
Or  if  many  and  troublesome 
without  hemorrhage ;  or  the) 
ihe  bleeding  stopped  by  toucl 
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FISTULA  IN  ANO 

Fistula  in  ano  consists  in  an  abnormal  sinus  or  suppurating^ 
track  leading  from  the  rectum  to  the  skin  surface,  in  which  case  it 
is  calle<l  a  complete  fistula ;  or  if  the  track  is  open  only  at  one  end 
and  either  fails  to  communicate  with  the  rectum  or  with  the  external 
surface  it  is  called  an  incomplete  fistula.  Sometimes  the  incom- 
plete varieties  are  spoken  of  as  **  blind  internal  **  or  **  blind  external 
fistula,  accordingly  to  the  situation  of  the  oiHrninjj;  and  sometimes 
we  hear  of  horseshoe  fistula."  etc..  which  only  draws  attention  to 
the  fact  that  a  fistula  can  be  very  crookefl  and  have  more  than  one 
openinjj  eith^r  outside  or  insiile.  Fistula  is  usually  consideretl  an 
aflPection  of  adult  life  and  yet  it  is  not  so  verj*  rare  in  children 
(Allingham,  Wharton),  and  Matthews  records  a  case  in  an  infant 
three  weeks  old  in  which  he  ihoufjht  it  congenital. 

Etiolofiy, — The  common  cause  of  fistula  is  absce^^s,  which  opens 
cither  externally  or  internally  or  lx)th.  It  may  take  its  origin  in  a 
wound,  or.  it  is  sai<l,  in  an  ulcer  of  the  rectal  mucous  membrane. 
Matthews  denies  that  it  ever  starts  in  any  other  way  than  in  ab- 
scess. 

Symf^toms  a  fid  Diaji^nosis, — Tenesmus  or  pain  may  possibly  be 
complained  of.  especially  in  the  bliml  internal  **  variety,  which  has 
no  outlet  externally.  Hut  in  the  complete  or  the  *'  blind  external  ** 
varieties  often  it  is  the  discharj^e  which  stains  the  clothing  and  leads 
to  examination,  when  the  small  ofHrning  may  Ik.*  «li'»covered. 

If  the  probe  Ik'  i>asseil  into  the  external  ofHrning  an<l  a  finger 
passed  within  the  anu>  the  two  may  find  the  internal  opening  if  one 
exists.  If  there  is  no  external  ojKMiing  it  may  Ik»  imfx>sMble  for  the 
finger  to  find  the  internal  orifice.  I*ut  |)ossibly  a  line  or  a  mas«  of 
indurated  tis>ue  may  l>c  palpable  either  internally  or  externally  or 
both,  indicating  the  situation  of  the  fi^itulou^  tract.  With  a  siKrculum, 
pus  may  l>e  seen  exuding  from  the  internal  orifice,  or  pus  may  be 
found  in  the  ^UhA, 

Trratfttvnt. — Treatment  i>  the  same  a^  in  the  atlult.  Tlie  fi>tula. 
including  all  its  |>ovsible  branches  an«l  ixvkels.  is  lai<I  o|H'n  fnnn  one 
cn<l  to  the  otluT  and  allowed  to  heal  from  the  l)ott<»m  by  granula- 
tion. To  l)c  more  explicit:  The  patient  i^  prejwrcfl  l>\  thoroughly 
emptying  the  Inmels  with  laxatives  on  the  day  U'lore  the  <>|K-ration 
an<i  al^>  <in  the  morning  of  the  o|>i*rati«>n.  early,  and  again  In-fore 
going  t(»  the  o|)erating  riMnn.  with  enemata.  lie  is  anoHthi-ti/e«l.  A 
probe,  curve<l  as  necessary.  ft)llo\ved  by  a  gp»<»ve*l  <lirector.  is  in- 
serted at  the  exienial  or  the  internal  o|Kning  **i  \hv  fistula.  a<  the  cav 
may  be.  The  groovcil  director  traverse^  the  entire  length  of  the 
fistula,  or  as  much  of  it  as  possible,  anil  N>th  ends  of  the  director 
are  brought  out  of  the  anus.  A  knife  is  passed  along  the  groove  uf 
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the  director,  severing  the  tiss 
fine  probe  along  the  track  lai 
of  the  mucous  end  of  the  cut, 
skin  opening,  for  any  branch 
sinuses  or  pockets  when  four 
The  edges  of  the  skin  orifice  2 
of  the  fistula  scraped  out  with 
out  and  packed  with  iodoform 
T  bandage  applied.  The  bo\ 
days,  when  the  first  dressing 
saturated  with  hot  normal  sa 
bowels  are  moved  by  enema 
repacked,  and  the  bandage  re 
until  the  wound  granulates  up 
skin  covers  it. 

FISSURE 

Fissure  of  the  anus  is  ai 
children  and  even  in  infants.  ( 
I  believe  that  if  more  of  the  c 
really  refuse  to  try  to  defecat 
of  fissure  would  be  discovei 
The  child  suffers  pain  during 
and  learns  to  dread  to  go  to 
linear  ulcer  in  the  mucous  n* 
the  bottom  of  one  of  the  ! 
opening  and  are  rendered  dc 
sphincter  that  exists  in  these 
examination. 

Symptom^  and  Diagnosu 
that  is  experienced  during  de 
sometimes  quite  a  while  after 
pain  is  sometimes  severe,  rti 
urination,  but  in  other  cases  ii 
f retfulness  or  slight  crying, 
and  concealed  that  it  may  be 
may  be  slight  bleeding  after 
lead  to  a  suspicion  of  rectal 
exist,  in  which  case  one  or  \i 

Treatment. — Divulsion  < 
ever  necessary  in  fissure  of  tl: 
it  may  be  necessary  to  give  i 
tion.  The  mucous  membrane 
fissure,  which  should  be  clea 
of  silver  nitrate,  twenty  grain 
nitrate,  and  then  well  smea 
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vaseline,  or,  if  the  odor  is  objectionable,  with  boracic  ointment  or 
zinc  ointment,  which  are  not  as  good.  The  parts  should  be  kept 
well  coated  with  the  ointment  for  several  days,  and  the  diet  and 
bowels  regulated. 

HEMORRHOIDS 

Hemmorrhoids  arc  very  uncommon  in  children,  yet  cases  of 
both  the  internal  and  external  varieties  have  been  reported.  Oie 
has  met  them  a  number  of  times,  the  external  being  more  usual. 
They  are  invariably  accompanied  by  and  apparently  the  result  of 
chronic  consti[)ation.  The  symptoms  are  the  same  but  less  pro- 
nounced than  in  the  adult.  Treatment  is  dirccte<i  toward  the  cure 
of  constipation.  Locally,  during  the  hemorrhoidal  attack,  the  appli- 
cation of  hot  water,  especially  if  it  be  directed  against  the  piles  in  a 
jet  from  a  fountain  syringe,  greatly  relieves  the  pain  and  soreness. 
I^ad  and  opium  wash  may  be  applied  hot  on  a  gauze  compress, 
Supix)sitories  containing  l>elladonna  and  one-fourth  to  one  grain 
of  cocaine  are  useful.  The  rectum  should  \k  kept  empty.  Ju>t  be- 
fore each  <lefecation  half  a  pint  or  a  pint  of  flaxseed  tea.  which  is 
like  thin  mucilage,  with  common  salt  a  drachm  to  the  pint,  should 
l)e  injected.  Thir  protects  and  lubricates  the  mucous  membrane 
and  causes  an  easy  passage.  This  simple  line  of  treatment  I  have 
found  very  satisfactory,  relieving  the  tnnible  promptly.  While 
adults  seldom  recover  i)ermanently  without  operation,  children 
usuallv  do. 

ISCHIO-RECTAL  ABSCESS 

Ischio- rectal  abscess  is  an  inflammation  with  pus  formation  in 
the  cellular  tissues  in  the  ncighlwrluKHl  of  the  rectum.  It  results 
from  injury,  such  as  a  fall  or  a  blow  or  a  punctured  wound, 
perhaps  even  from  the  prosure  of  fecal  masses  in  the  rectum  or 
from  straining  at  si(X)l.  Perforating  ulceration  of  the  rectum  is  $<| 
down  as  a  cause,  which  must  be  a  rare  one.  deep  ulceration  of  the 
rectum  iK'ing  unusual  in  children.  Kut  an  ulcer  may  serve  as  an  in- 
fecti«)n  atrium.  No  doubt  many  cases,  prol>ably  the  majority,  have 
their  origin  in  infection  through  the  lymph  channels  in  connection 
with  the  mucous  lining  of  the  rectum,  without  demonstrable  ulcera- 
tion. Foreign  IkxIv.  may,  in  rare  cases,  act  as  a  cause.  The 
symptoms  are  tenderness.  j>ain,  swelling,  fever.  kK*al  redness.  The 
tenderness  and  pain  are  quite  severe.  The  swelling  may,  after  some 
days,  be  evident  extenially  and  l)ecome  quite  tense  and  brawny, 
and.  if  allowed  to  go  on.  may  fluctuate  and  finally  o|)en :  or  it  may 
not  Ikt  prominent  externally,  but  bulge  within  the  rectum.  There 
is  ni»t  so  much  of  a  tendency  in  children  as  in  adults  for  ischio- 
rectal alisces*^  to  Iwcome  chronic  or  to  cause  fistula,  yet  occasionally 
fistula  results.    (  See  Section  on  F'istula  in  Ano.) 
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Treatment. — As  soon  as  abscess  can  be  demonstrated  it  should 
be  opened  by  incision.  An  anesthetic  should  be  used,  as  the  inflamed 
parts  are  extremely  sensitive,  and  the  opening  should  be  made  care- 
fully and  thoroughly,  and  not  hurriedly.  Unless  one  waits  until 
the  abscess  is  approaching  the  surface,  which  he  should  not  do,  as  it 
entails  needless  suffering  and  breaking  down  of  tissue,  and  may  cause 
fistula,  it  may  be  necessary  to  find  the  abscess  at  a  little  depth. 
The  usual  direction  given  is  to  thrust  in  the  knife  and  make  the 
incision  in  a  direction  radiating  from  the  outer  margin  of  the 
sphincter,  or  to  make  a  crucial  incision.  Matthews  insists  on  having 
the  incision  parallel  with  the  sphincter,  so  that  contraction  of  the 
sphincter  tends  to  keep  the  wound  open.  The  essential  points  are: 
Free  opening  of  abscess  and  all  loculi,  washing  out  with  hot  bichlo- 
ride solution,  I  to  2000,  packing  with  iodoform  or  cyanide  gauze,  an 
outside  antiseptic  pad ;  after  two  days,  reirrigation  and  packing,  and 
so  on  until  healed  by  granulation  from  the  bottom. 

MARGINAL  ABSCESS 

Marginal  abscess  is  a  circumscribed  inflammation  at  the  margin 
of  the  anus.  It  starts  from  infection  of  an  abrasion  or  excoriation 
or  fissure,  or  from  a  mucous  follicle.  It  never  extemds  deeply  and 
when  lanced  and  dressed  with  carbolized  vaseline  it  soon  heals. 

FOREIGN  BODIES  AND  IMPACTIONS 

Foreign  bodies  may  be  accidentally  or  mischievously  introduced 
into  the  rectum  per  anum,  or,  descending  from  the  bowel,  may  lodge 
there.  They  may  or  may  not  be  embedded  in  faecal  matter.  Prune 
stones  and  other  seeds,  meat  bones,  fish  bones,  coins,  buttons,  irregu- 
lar shaped  articles,  or  enteroliths  may  be  found.  The  symptoms 
are  pain,  tenesmus,  sometimes  bloody  discharge,  not  always  consti- 
pation. They  may  be  readily  removed  by  finger  or  forceps  or  spoon 
handle ;  or  may  require  anesthesia  and  the  use  of  specula  and  other 
instruments  or  even  a  posterior  proctotomy  for  their  removal. 
INEFFICIENCY  OF  THE  SPHINCTER  ANI 

Idiotic  children  and  imbeciles  may  fail  to  control  their  de- 
jections. These  cases  are  in  a  class  by  themselves.  There  is  no 
permanent  help  for  them  other  than  general  management  and  train- 
ing. Or  the  cause  of  the  faecal  incontinence  may  lie  in  some  other 
form  of  nervous  disorder,  as  in  spina  bifida,  injury  to  the  lumbar 
spine,  myelitis,  and  meningitis;  in  the  extreme  general  relaxation 
which  follows  any  exhausting  disease;  or  in  local  over-strain 
such  as  comes  from  tenesmus  with  repeated  rectal  prolapse,  the  pro- 
tusion  of  a  tumor,  or  the  like.  Or  it  may  result  from  accidental  in- 
jury to  the  sphincter,  or  from  a  surgical  operation.  Obviously  the 
prognosis  and  treatment  must  vary  with  the  cause. 
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MOKS  OF  THK  KlDNEY — EXTROVERSION  OF  THE  HUVDOER  (ECTO- 
PIA   \'eSICAE) — Tl'MORS    OF    THE    r»LADI>ER  StOXE    IN  THE 

r.LADDER — CaLCI-LI'S  IN  THE  L'rETHRA,  FoREU'.N  Ik^DY  IN  THE 
I'rETHRA  or  in  the  I»LAIH>ER — RriHTRE  OF  THE  I'rethra — 

Epispadias — Hyi»ospai)Ias — Adherent  I^repi  te — Phimosis — 
Paraphimosis — Other  Constrictions  of  the  Peni!; — Dis- 
ukation  of  the  Penis — Balanitis — rRETiiRiTis — Unde- 
Si  i.NDF.D  Testis,  and  Misplaced  and  Hidden  Testis — Scper- 

NI  MKRARY  TeSTIS — Tl  MORS  OF  THE  TeSTIS  ORCHITIS  ToR- 

sn»N  OF  THE  Spermatic  Cord — \'aric<hei.e — TinERcruisis 
(»F  the  Tesiicle  and  of  the  Epididymis— Syphilitic  Testi- 
Ti.s — IIydr(ki:le  in  the  Male — Cvsi  of  the  Spermatic  Cow* 
— Misplacement  of  Ovaries — (  )v\rl\n  Ti  mors — Adhe- 
sion OF  THE  Lahia  Minora — ADiiL>it^N  of  the  I'litoris 
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THE  KIDNEYS;  NORMAL  ANATOMY.  AND  MALFORMATIONS 

The  situation  of  tho  kidneys  in  the  lu-w-lKtm  is  from  the  level 
of  llu-  (li>c  iK'iwcen  the  twelfth  dorsal  ami  fifNt  Itiniltar  vertebrar  to 
that  iK'twein  the  third  and  fourth  luinhar  vcrtihne.  It  is  penerally 
statrd  that  ihi-  Irft  ki»hu'y  i^  Innjjer  than  the  rivrht.  and  that  the  riKhl 
is  placi'd  at  a  Inwcr  K  vil  than  tlu-  left,  i»ri'Miina!>l>  on  acctuint  of 
the  larj^'i'  amount  of  ro4»in  nec<Ied  hy  the  liver  u]***n  the  ri^ht  side. 
I»ut  P.allantMie  <loes  not  hnd  this  true  in  the  infant,  neither  a<  rc- 
^anN  the  size  nor  the  |^»Niii.in.  He  find-*  tlu-  ri^ht  kiilney  mea*ur- 
in;^  alxMit  ^vS  centimetres  vertically  anil  the  left  aUnil  3.5  centinietrcffc. 
The  >;reatest  anlen>-|>i "Sterior  tliameter  is  fnnn  1.5  to  centi- 
metres, and  tho  preatest  transverse  al>«»ul  2.3  centimetre^.  Thus 
the  ripht  and  nt)t  the  left  is  the  longer.  The  position  on  the  two 
si'les  is  the  same.  The  hilus  corresi^ind-*  ti»  the  level  of  the  sectHid 
hnnkir  verlehra,  ami  the  lower  end  of  each  kidney  is  only  a  few 
millimetro  fn»m  the  cre^l  of  the  ilium. 
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The  suprarenal  capsule  is  large  in  infancy,  being  about  one- 
third  the  size  of  the  kidney,  upon  the  upper  end  of  which  it  rests 
like  a  pyramidal  cap.  It  covers  more  of  the  kidney  in  front  than 
behind. 

The  muscular  walls  covering  the  kidneys  postero-laterally  are 
but  thin  and  poorly  developed  in  the  infant  and  young  child  and 
afford  but  slight  protection  from  a  blow  or  a  crushing  force.  The 
kidneys  are  more  lobulated  than  in  older  persons,  but  not  so  much  so 
as  in  the  fetal  state.  In  some  instances  exaggerated  lobulation,  re- 
sembling that  of  the  fetal  state  or  even  more  distinctly  marked,  ex- 
ists as  a  malformation.  Again,  there  is  absence  of  one  kidney,  or 
it  is  diminutive,  while  the  other  one  is  of  extra  size  and  probably 
of  unsymmetrical  shape.  In  some  cases  single  kidney  has  been 
associated  with  malformation  of  some  part  of  the  generative  organs. 
Another  malformation  is  known  as  the  horseshoe  kidney.  In  this 
either  the  upper  or  lower  ends  of  the  kidneys  are  connected  together 
by  a  continuation  of  kidney  tissue,  so  that  the  whole  organ, 
composed  of  both  kidneys  and  the  bridge  between  them,  takes  a 
shape  resembling  a  horseshoe.  Other  forms  of  fusion  may  occur. 
The  kidneys  are  sometimes  found  fixed  in  anomalous  positions;  or 
loose  in  their  normal  attachments  and  more  or  less  movable  from 
the  normal  position.  Kidneys  that  are  abnormal  in  shape  are  more 
likely  to  become  diseased;  and  are  also  more  likely  to  be  found  in 
an  abnormal  position. 

FLOATING  KIDNEY 

Floating  kidney  is  an  affection  not  at  all  common  in  children. 
Yet  now  and  again  cases  are  reported.  When  found  in  children  it 
has  been  more  frequent  in  older  girls  approaching  adolescence,  and 
the  right  kidney  rather  than  the  left.  If  the  cause  is  congenitally 
lengthened  peritoneal  attachments  of  the  kidney,  real  meso-nephron, 
as  some  aver,  it  would  seem  there  ought  to  be  more  cases  discovered 
in  childhood.  Among  the  other  causes  of  movable  kidney  are 
mentioned  tight  lacing,  relaxed  abdominal  walls  following  pregnancy 
or  from  debility,  emaciation  removing  the  adipose  "  packing  "  about 
the  kidney,  increased  vascularity  during  the  menstrual  period, 
violent  descent  of  the  diaphragm  as  in  vomiting,  violent  physical 
exertion,  and  asthmatic  attacks,  none  of  which,  excepting  physical 
exertion  and  vomiting,  pertain  to  childhood. 

Symptoms  and  Diagnosis, — The  symptoms  are  of  several  groups, 
local,  psychic  and  reflex,  and  referable  to  the  function  of  the  kidneys. 
Among  the  local  symptoms  are  pain  and  feeling  of  weight,  burning 
and  tearing  sensations,  referred  to  the  lumbar  region,  or  sometimes 
to  the  loin,  groin,  and  thigh.  Among  the  psychic,  hypochondria; 
while  the  reflex  often  takes  the  form  of  digestive  disorder.  Kidney 
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function  often  shows  disturtiance  by  suppression  of  urine,  hematuria 
or  albuminuria.  Physical  examination  may  reveal  that  the  kidney 
is  absent  from  its  normal  situation;  and  with  the  i>atient  lyinjj  on 
the  back,  thighs  Hexed  and  abilominal  mu>clcs  relaxed,  with  one 
hand  of  the  examiner  behind  the  kidney  and  one  in  front,  the  kidney 
may  be  palpated,  and  may  be  felt  to  make  an  excursion  upward  and 
downward  with  each  respiratory  act.  In  some  cases  it  can  be  lifted 
from  its  bed  and  moved  about  or  restored  to  its  nonnal  situation 
when  displaced. 

Not  every  kidney  which  can  be  moved  should  \ye  callci!  a  float- 
ing kidney,  but  only  such  as  can  be  freely  moved  about.  If  there 
is  difficulty  in  distinguishing  between  spleen  ami  left  kidney  it  is 
well  to  remember  not  only  that  the  spleen  has  its  notch  but  that  the 
colon  lies  between  the  two  organs,  and  by  distending  it  with  air  the 
tympanitic  area  between  spleen  and  kidney  can  Inr  demonstratetl. 
In  the  adult  a  distemled  gall-bladder  and  the  kiilney  may  he  Ci»n- 
founde<l,  but  in  the  child  enlargement  of  the  gall-l)ladder  to  such 
an  extent  may  Ik;  ruled  out.  There  may  be  hydated  cyst  connected 
with  the  liver  even  in  a  young  chihl. 

Treatment. — The  kidney  should  lie  replaced  antl  supjx>rte<l  in 
its  nonnal  fHisition  by  a  broad  bandage  furnished  with  a  pad  to 
make  pressure  u|X)n  the  proiKT  s|)ot  in  fn»nt  «»f  the  alMlomen.  If 
hematuria  or  albuminuria  or  suppressi<»n  of  urine  su|)ervene,  the 
patient  should  be  confinctl  to  iK'd,  an<l  a  giMHl  juirt  of  the  time  in 
the  dorsal  decubitus,  till  the  symptoms  pass  «)tT.  If  notwithstanding 
these  palliative  measures  the  symptoms  are  tt>o  troublesome,  the 
operation  of  nephroi^xy  nnist  be  resi»rted  to. 

INJURIES  OP  THE  KIDNEY 

Owing  t«i  the  thinness  (»f  the  muscles  antl  rilx  covering  it,  and 
the  lack  of  fat  surrounding  it,  also  to  the  frailness  of  the  whi>le 
body  of  the  child,  the  kitlney  is  vcr>'  easily  injured  by  a  Idow  or  kick 
or  by  the  pa»age  of  a  carriage  wheel,  or  by  a  fall,  or  by  similar 
violence. 

Pathology, — Contusions  an<l  cnishes  fonn  by  far  the  greatest 
numlxrr  of  injuries  to  the  kidney.  These  may  var>-  greatly  in  ile- 
gree  and  extent,  from  a  shght  bniising  to  a  pulpif>ing  of  a  jart  or 
the  wh<»le  of  a  kidney,  or  a  laceration,  or  a  bursting  of  the  organ 
by  pressure.  1  he  <iuter  or  the  inner  iK)rtion  of  the  viscus  may  >uf- 
fer  m<»si  so  that  heini>rrhage  may  take  place  iKneath  the  capsule, 
or,  if  that  is  laceratetl,  the  blcnxl  may  collect  in  the  cellular  tissue  sur- 
rounding the  kidney.  ( )r  hemorrhage  may  take  place  only  within 
the  fK-lvis  iti  the  organ,  or  both  bkKHl  antl  urine  may  c>ca|H:  into 
perirenal  tissue. 
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The  more  remote  results 
ney  are :  nephritis,  perhaps  g< 
nephritis,  pyo-perinephritis  01 
hydro-perinephrosis. 

Symptoms  and  Course.— 
the  kidney,  there  is  shock,  but 
organs;  pain  which  may  be 
to  the  ab(iomen,  testicle,  or  ev 
a  local  mark,  bruise  or  other  i 
injury  may  be  inflicted  upon  t 
trace.  There  may  be  local  U 
resulting  inflammation  has  su; 
tension,  increased  pain,  perl 
distension  of  the  abdomen, 
upon  the  kidney  region  neith 
to  that  organ.  Severe  bruis 
kidney  may  occur  without  a 
may  take  place  outside  the  1 
into  the  pelvis  of  the  kidney, 
ureter  and  so  prevent  the  pas 

Hematuria  after  injury 
several  days,  or  be  continuo 
allows  it  to  pass,  or  as  clots 
with  pain  like  the  passage  ol 
urethra  at  the  neck  of  the  1 
bloody  urine  or  cause  it  to  be 
with  frequent  urgent  attempt 
lus.  Simple  congestion  of  t 
may  give  rise  to  hematuria  w 

Penetrating  and  incised 
tusions  or  crushes,  are  occasi 
toms  similar  to  those  previot 
external  hemorrhage  and  di 
external  hemorrhage  is  not 
urine  from  the  discharges  of 
ney  has  not  been  injured, 
incised  or  stab  wounds  than 
internally,  and  the  probabilit) 
should  always  be  thought  oi 
jured  in  its  substance,  may  b< 
laceration  of  the  loin  made 

Diagnosis. — The  diagnoi 
symptoms:  A  child  receives 
has  a  fall  by  which  the  hod} 
lowed  by  pain  and  perhaps  v< 
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the  accident,  there  is  blocnly  urine  which  gradually  diminishes  or 
is  intermittent  for  several  days  or  a  week.  In  such  a  case  the  pre- 
sumption is  strong  that  a  moderate  contusion  or  even  a  laceration 
of  the  kidney  had  taken  place.  But  if  in  addition  to  these  symptoms 
extreme  tenderness  an<l  a  dull  tumefaction  appear  in  the  renal 
region  and  over  that  side  of  the  abdomen  with  fixation  of  the  ad- 
jacent muscles,  with  pain  and  retraction  t>f  the  testicle  or  agony  in 
the  groin,  with  frequent  desire  to  micturate  and  a  hard  pulse  and 
rising  fevi  r.  one  would  make  a  diagnosis  t>f  a  rupturetl  ki<iney. 

Symptoms  of  injury  to  the  kidney  may  Inr  strangely  delaye<l 
even  for  day>  in  their  api)earance;  and  after  a  history  of  injury  in 
this  region,  with  or  without  the  appearance  of  any  of  the  symptoms 
of  injury,  one  should  be  very  cautious  alnrnt  dismissing  the  case  a^ 
sound.  Not  merely  days  but  weeks  may  elapse  t)eforc  symptoms  of 
hydro-nephrosis,  or  other  result,  may  manifest  itself.  In  cases  ac- 
companied !)y  external  wound  the  diagnosis  may  be  easier  judging 
from  the  extent  and  direction  of  the  wound. 

Proi^twsis. — The  kidney  is  tolerant  of  nu^leraie  injury,  and  re- 
covery not  only  of  the  patient  but  of  the  usefulness  of  the  organ 
is  ex|KXted  in  slight  contusions  and  even  in  lacerations.  Injur>'  to 
the  cortex  of  the  kidney  may  occasion  shar]>  !)Ut  not  necessarily 
dangerous  hemorrhage,  but  wound  into  tlie  renal  artery  or  vein 
leads  to  furious  hemorrhage.  The  progn*)siN  ofti-n  tunis  ufxm  the 
point  whether  the  |>eritoneum  as  well  as  the  kithiey  is  sutliciently 
injured  to  U'come  inflamed.  Ami  much  dejK-nds  u|H»n  the  treatment ; 
whether,  for  instance,  in  case  of  extensive  injury  the  loin  is  inci^rd 
and  the  hemorrhage  controlled,  or  whether,  abscess  forming,  it  is 
relieved  by  lumbar  incision  and  drainage. 

Punctured  and  incised  wounds  present  their  usual  ilangcrs,  lx»th 
of  hemorrhage,  either  external  or  concealed,  anil  ot  infection:  but 
they  are  nut  on  the  wh*»le  more  serious  than  injuries  ot  the  kidney 
without  external  wound.  The  external  wnund  may  even  Inr  tumetl 
to  advantage  as  a  drain,  and  renal  fistula  is  n<>t  likel\  to  fK-rsist. 

Treatment, — In  the  treatment  of  injuries  of  tbe  kidney,  stinv 
ulanis  shotild  l>e  carefully  avoided  anil  absolute  rest  in  bed  en- 
joined.  The  si<le  or  the  side  and  a!xl»»iiien  sbnuM  Iw  strap|>et! 
or  t)andai:ed.  laxatives  avoide<l.  and  vomiting,  if  present.  controlle<l, 
and  no  bulky  UnA  allowed.  The  strapping  promote s  rest,  and  also 
tends  to  Control  be!ni»rrhage  by  pressure.  I\vin  several  days  after 
the  injury  hemiirrhage  may  sui>ervene.  <»r.  ha\invr  In-en  checked, 
may  return  b\  iiu»ving.  c«nighing,  straininv;  at  sto*iI  or  the  like. 
Pain  also  is  relieved  by  the  strapping  anti  rest,  but  an<Hl\nes.  t^w, 
may  be  nerde<!.  In  hematuria  or  sus|K'cte«l  internal  hemorrhage, 
ergot  or  j^allic  acid  are  a«l vised.  If  extensive  internal  hemorrhage 
or  extra va^ation  of  urine  are  evident,  nothmg  \%ill  avad  but  lumbar 
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incision  to  evacuate  the  fluids,  and,  if  necessary,  control  thfi  hemor- 
rhage. Hemorrhage  from  the  substance  of  the  kidney  can  gen- 
erally be  controlled  by  pressure  or  packing,  but  clamp  or  ligatures 
are  necessary  for  the  renal  vessels.  Nephrectomy  should  not  be 
thought  of  at  this  time  unless  hemorrhage  is  otherwise  uncon- 
trollable, but  the  kidney  should  be  given  a  chance  to  recover  its 
usefulness. 

PERINEPHRITIS  AND  PYO-PERINEPHRITIS 

An  inflammation  of  the  cellular  and  adipose  tissues  env.elop- 
ing  the  kidney  is  called  perinephritis.  If  the  inflammation  goes 
on  to  suppuration  we  have  a  condition  which  may  be  named  pyo- 
perinephritis.  It  has  usually  been  described  under  the  term  peri- 
nephric abscess. 

Pathology. — The  inflammation  may  involve  only  a  small  or  a 
large  area.  It  may  involve  the  perinephric  tissues  alone,  or  the 
kidney  also.  There  may  be  several  small  abscesses  or  a  larger  one, 
and  there  may  or  may  not  be  any  opening  between  the  pelvis  of 
the  kidney  and  the  abscess  cavity  outside  the  kidney. 

Causation. — Perinephritis  and  pyo-perinephritis  may  be  trau- 
matic or  idiopathic  in  origin.  They  may  originate  outside  of  the 
kidney,  or  within  the  organ  and  then  ext.end  outward.  Calculus 
is  a  very  common  cause  of  the  disease  when  beginning  within  the 
kidney.  Spinal  caries  is  an  example  of  another  v.ery  common 
cause  lying  outside  of  the  organ.  Empyema  burrowing  downward, 
appendicitis  extending  upward,  may  excite  a  perinephritis.  Inflam- 
mation from  either  traumatic  or  other  pathologic  cause  may  extend 
from  bladder,  ureter,  testicle,  spermatic  cord,  anal  region,  or  rec- 
tum. Tubercle,  sarcoma,  carcinoma,  cyst,  hydatids,  nephritis,  or 
pyelo-nephritis  from  whatever  cause  may  give  rise  to  an  inflam- 
mation resulting  in  suppuration  in  perinephric  tissues.  The  effects 
of  phimosis  and  congenital  narrowing  of  the  meatus  urinarius  have 
been  followed  by  disease  of  the  kidney  extending  outside  of  it. 
Cold  or  exposure,  various  local  injuries,  as  blows  and  wounds, 
besides  falls  and  jars,  have  all  been  charged  with  producing  peri- 
nephritis and  pyo-perinephritis.  In  some  cases  no  known  exciting 
cause  could  be  adduced,  but  the  patient  was  said  to  be  "  run  down  " 
or  **  subject  to  abscesses." 

Symptoms  and  Diagnosis. — The  symptoms  are  by  no  means 
uniform,  and  especially  in  the  secondary  cases  may  be  insidious, 
or  masked  by  the  primary  disease.  Other  cases  are  ver^'  frank, 
with  a  prompt  onset;  fever  102°,  103°,  104°  F.;  local  pain,  stiffness 
of  muscles  in  the  lumbar  region,  and,  when  suppuration  sets  in, 
chills  or  chilliness,  fluctuating  temperature,  and  perhaps  tender- 
ness, tumor,  fullness  or  heaviness  in  the  loin. 
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In  children,  fever  is  a  very  uncertain  indication  of  the  severity 
of  a  disease;  and  a  larjje  a!)5cess  may  form  with  very  little  rise  of 
temperature;  and  fever  tells  us  nothinp:  of  the  luxation  of  the  trou- 
ble. Tain  may  be  distinctly  located  in  the  lt>in.  Wxii  children  often 
do  not  locate  pain  accurately,  or  with  them,  as  with  the  adult,  there 
may  be  pain  with  any  movement  of  the  trunk,  or  the  pain  may 
be  felt  in  the  knee,  thijjh.  or  ^entalia,  groin  or  al)<l.»men.  In  cases 
secondary  to  rrnal  disease  the  urine  may  j;ivc  valua!>le  indications 
— pus,  bliMul,  all>umen.  or  casts.  In  primary  pcrinephriti>  the  urine 
may  show  noihinj^  abn(^rmal,  or  it  may  l>e  fxcrs-^ivi'ly  aci<l  or 
Umded  with  lithates,  or  may  contain  albunun  mrn  ly  fnmi  pressure 
of  the  swelling  on  the  renal  vein.  Tenderness  in  the  regiim  of  the 
kidney  may  be  easily  <lemonstrateil  or  may  re<|uire  quite  <leep  pres- 
sure. Or  the  parts  may  be  sensitive  slight  touch,  and  firm 
pressure  cause  such  shaq)  pain,  sticking  and  aching  as  to  Ik?  un- 
bearable. If  there  is  nuich  swelling  or  a  large  aocumtilation  of  pus, 
tumor  is  generally  demonstrable,  at  least  under  an  anesthetic.  lUit 
sometimes  there  is  more  of  a  feeling  of  immn!»ility,  or  of  weight 
on  the  affected  side,  when  Wh  sides  are  tested  by  lifting,  as  it 
were,  one  loin  in  each  hand  as  the  patient  lies  u|>on  the  back.  Ex- 
ternal edema  and  even  redness  of  the  skin  may  be  met,  but  a  diacf- 
nosis  ought  to  l>e  made  before  that  appears. 

.Ml  of  these  symptoms  are  more  or  les<  fallacious;,  and  may  he 
difficult  to  fin<l  or  to  judge  in  children:  which  makes  it  necessar)' 
to  look  very  closely  for  more  reliable  symptnins.  nuiscular  rigidity, 
and  the  characteristic  attitu<le  and  movements  of  the  young  patient. 
The  lumbar  spine  is  stiff,  an<l  when  the  |>atient  is  recumln-nt  is 
curved  slightly  forward.  With  the  patient  stan»ling  the  effort  to 
erect  the  <lt»rsal  spine  causes  a  lordosis.  Or.  in  sending,  the  patient 
may  sup|>ort  the  spine  by  resting  the  hand  u|>«»n  the  thigh.  Tor- 
sion of  the  spine,  as  in  turning  in  be«l.  is  imp*>ssible  or  causes 
great  pain.  Kather  than  stoop  nr  beml,  the  patient  will  squat, 
5M>metime<  the  l)«>dy  is  much  inclinetl  towanl  the  affected  side.  The 
thigh  is  partially  tixed  uiH>n  the  trunk  whvn  either  lying,  sitting, 
or  standing.  While  lying  on  the  back  the  i>atient  cannot  extend 
the  thigh  to  touch  the  be<l  *>r  table,  nor  can  the  thigh  he  com- 
pletely extended  by  passive  niotion.  .Vdduetii^n  and  .ifHiuction  are 
|)ossiblc  and  the  fo<it  is  usually  fiointed  f«)rward:  but  occasionally 
there  is  tmtward  rotation. 

In  standing,  the  thigh  flexion  persists  anil  causes  a  limp  in 
walking,  and  he  may  walk,  supjwrting  the  boiI\  by  re^tini:  the  haml 
U\Mm  the  tliich.  The  patient  can  even  sta!'.«!  »'n  the  limb  of  the 
affected  side  by  leaning  far  over,  thus  maintaining  the  flexion  of 
the  thigh. 

Tain  may  be  caused  by  adduction  w  b\  jarring.    In  any  case 
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of  suspected  perinephritis  the  bowels  should  be  thoroughly  emptied 
before  diagnosis  is  attempted.  Fecal  impaction  and  consequent 
pain  may  simulate  this  disease,  and  all  disappear  by  appropriate 
use  of  enemata  and  laxatives.  The  disease  must  also  be  differen- 
tiated from  hip-disease,  spinal  caries,  gravel,  lumbago,  appendicitis, 
splenitis,  hepatitis,  and  empyema. 

Prognosis. — Prognosis  depends  on  the  cause  and  the  severity 
of  the  attack,  and  in  case  of  pyo-perinephritis  it  also  depends  on  the 
stage  at  which  the  abscess  is  freely  opened.  Necessarily  an  in- 
flammation so  deeply  seated  and  so  surrounded  with  important 
structures  is  a  serious  affair.  And  yet  slight  cases  of  primary 
perinephritis  may  subside  without  suppuration  and  leave  no  trace. 
The  dangers  are  from  destruction  of  the  kidney,  hectic,  pyemia, 
peritonitis  from  extension  to  or  bursting  into  the  peritoneum,  bur- 
rowing of  pus  over  into  the  other  loin,  or  downward  along  the  psoas, 
or  upward  into  the  pleura  or  lung,  or  under  the  liver,  or  into  the 
colon  or  ureter.  The  effects  of  treatment  are  rather  more  satis- 
factory in  the  child  than  in  the  adult. 

Treatment, — A  prompt  and  thorough  laxative  is  not  only 
requisite  to  a  careful  examination,  but  is  an  excellent  therapeutic 
measure.  The  bowels  should  be  kept  moderately  active.  No  bulky 
or  heavy  food  should  be  allowed.  Milk,  or  rather,  fluid  diet,  is 
advised.  The  arterial  tension,  fever  and  restlessness  of  the  early 
stage  may  be  controlled  by  aconite  or  moderate  doses  of  acetanilid. 
These  remedies  also  act  well  upon  the  skin,  and  thus  relieve  the 
kidneys.  They  may  be  supplemented  by  sudorifics,  such  as  spirit 
of  Minderer. 

Pain  should  be  relieved  by  anodynes,  morphia,  or,  preferably, 
codeine.  A  good  extract  of  belladonna,  one  drachm  to  an  ounce 
of  glycerine,  smeared  upon  the  painful  region  after  carefully 
cleansing  the  skin,  and  then  protected  by  oil-silk,  aids  in  relieving 
the  pain,  and  perhaps  influences  the  local  circulation  beneficially. 
Guiacol  in  oil,  or  ointment  containing  iodide  of  lead,  are  sometimes 
applied. 

Any  of  these  applications  may  be  covered  by  a  hot-water  bag; 
or  hot  fomentations,  stupes  or  poultices  may  be  used,  with  or  with- 
out any  other  application.  These  means  or  blistering  may  promote 
resolution  in  such  cases  as  do  not  go  on  to  suppuration.  Some 
surgeons  prefer  cold  ai)plications,  and  in  some  cases  these  prove 
more  grateful  to  the  patient  and  limit  the  congestion  better  than 
local  heat.  Hot  baths  or  sitz  baths  are  also  useful.  Leeching  was 
formerly  much  used,  and  should  be  thought  of  in  plethoric  cases. 
So  also  wet  cupping.  Dry  cupping  has  a  wider  range  of  applica- 
tion and  is  more  readily  consented  to  by  the  patient  or  parents. 
If  pus  forms  there  is  nothing  for  it  but  removal,  and  the  sooner 
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the  better.  Aspiration  may  serve  temporarily  for  removal  of  the 
pus,  particularly  in  chronic  or  slow  cases,  but  incision  is  the  sov« 
erei>;n  remedy.  The  aspiratinf)^  needle  may  be  used  as  a  puide  to 
the  iM)int  for  incision.  However,  that  is  usually  .settled  Ujxm  ana- 
tomical j;ruun<ls,  in  cases  in  which  tumor  or  fluctuation  offer  no 
indication.  I'Muctuation.  e<lema  and  redness  of  the  skin — in  other 
wonls.  •*  pointinj;  "  of  the  abscess — should  not  be  waited  for.  The 
general  symptdins  indicative  of  pus  fonnation,  tojjether  with  the 
fullness  or  bulging,  local  pain  or  aching,  hardness  or  weight,  with 
dullnos  on  percussion  extending  in  a  region  that  should  be  reso- 
nant— arc  suflicient  to  call  for  incision.  The  incision  is  the  same  as 
for  nephrotomy  and  may  be  either  transverse,  oblique,  or  vertical. 
My  own  preference  is  for  the  oblique  incision,  parallel  with  the 
twelfth  rib.  After  the  skin  and  muscles  are  cut  through,  a  blunt 
instrument,  or  preferably  the  finger,  seeks  the  abscess.  FliKCuli 
or  slouglis  should  be  remove<l  and  a  <lrainage  tulnr.  or  |>erhai>« 
two  of  iliem  sitle  by  side,  should  be  introduce<l.  It  is  not  necessary 
to  irrigate  the  cavity  at  the  time  of  operation  in  every  case.  It 
may  Ik*  omitte<l  unless  the  pus  is  foul.  Later,  washings  with  nor- 
mal salt,  boracic.  weak  bichloride  or  other  \nium  may  necessary. 
The  wound  is  packed  with  io<loform  gauze  and  surroundetl  with 
abundance  (A  sterile  or  cyanide  gauze  or  |>ads  of  sublimated  or 
tarre<l  jute  or  absorbent  cotton. 

Xo  fear  ^Imuld  Ik*  entertainetl  of  a  permanent  fistula,  but  the 
external  i»pcning  maintained  until  the  whole  cavity  has  clo>ed  by 
gran  jlat  ion. 

HYDRONEPHROSIS  AND  HYDROPERINEPHROSIS  150^ 
An  expansion  vl  the  |K-lvis  of  the  knlney  b\  retaine«l  urine 
is  tenned  h\dronephro>is.  If  a  similar  ci>llectifn  tit  tlui«l  Ik*  <»ut*»ide 
of  the  ki<lney.  but  of  the  same  nature  ami  connected  with  the 
cavity  of  the  kidney.  I  think  it  may  be  appropriately  tennol  a 
hy<lro|KTineplirosi>.  I'tir  its  origin  m«>re  roembleH  that  t»f  hydr«>- 
nephrosis  than  of  congenital  cystic  kidney  i»r  0!  h>datid  cy^^t^.  or 
even  I  a"  paranephric  c\  >ls  with  \^hich  it  lias  usually  been  clas^til. 
Hy<lroperinei)hr4»Nis  \\iiuld.  lheref4»re,  fi»rin  the  connecting  link 
between  Iin  dronephrosis  ami  the  cysts  of  the  kiilney.  for  it  especially 
reHi-inble-*  the  paranephric  cysts.  But  an  expan^iMn  «»f  the  natural 
cavity  of  tlie  kiilney  «»r  of  its  envelo|Hr,  outride  •»!  tlie  ki<lne\.  is 
not  to  Ih'  Ci'nfuNed  \\ith  cystic  growths  in  the  kidney  Mib^tance 
or  springing  iri.m  surnamding  tissues.  H\dp»nephn»His  and  h\tlr«H 
IKrrinephfMNi^  are  indistingui>hable  clinically.  l"ilher  of  them  niay 
be  c«tngenital  or  acquired:  antl  the  acquired  «l:Ma^e  may  Ik'  cither 
traumatic  "-r  n>>n-traumatic  in  its  origin.  <  >ne  or  N»ih  ktdneys 
may  be  atTeeted.  They  are  cause<l  by  an  »»bHtructii»n  ti)  an  outflow 
of  urine.   The  causes  o(  the  obstniction  leading  to  acquirr*!  h>dro* 
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nephrosis  or  hydroperinephrosis  may  be  within  the  water  pas- 
sage— such  as  impaction  of  a  calculus  in  the  urethra  or  ureter, 
small  cystic  growths  in  its  mucous  membrane,  fibromatous  growths, 
or  plugging  of  the  ureter  by  blood  clot ;  or  may  be  caused  by  cica- 
tricial contraction  of  ureter  or  urethra;  or  from  injuries  by  external 
forces,  or  by  a  fold  or  kink  in  the  ureter  occasioned  by  traumatic 
dislocation  of  the  kidney,  or  by  pressure  of  a  tumor,  or  of  inflam- 
matory swelling  adjacent  to  the  ureter. 

Pathology, — In  hydronephrosis  the  pelvis  of  the  kidney  first 
expands  in  a  more  or  less  globular  form.  Pressure  upon  the 
medullary  substance  and  cortex  causes  them  to  atrophy  and  expand, 
together  with  the  kidney  capsule.  The  walls  of  the  sac  may  be 
thick  and  strong  or  thinned  and  delicate,  almost  to  bursting.  In 
some  instances  fibrous  septa  partially  divide  the  cavity ;  or  in  cases 
of  hydroperinephrosis  a  portion  of  the  fluid,  perhaps  by  far  the 
greater  part  of  it,  has  apparently  forced  an  exit  through  the  wall 
surrounding  the  kidney  pelvis,  and  accumulated  in  an  expanded 
sac  continuous  with  the  kidney  capsule.  The  opening  between  the 
collections  of  fluid  may  be  so  large  as  scarcely  to  separate  them 
into  two,  or  so  small  as  to  be  difficult  to  find. 

The  whole  diseased  kidney  may  expand  so  as  to  more  than  half 
fill  the  abdomen,  or  may  be  smaller  than  a  normal  kidney. 

The  fluid  contents  may  somewhat  resemble  urine,  altered  or 
diluted ;  and  be  found  by  appropriate  tests  to  contain  urea,  uric  acid, 
water,  or  oxalate  of  lime,  chlorides,  phosphates,  epithelial  cells, 
remains  of  blood  cells,  coloring  matter  and  fibrin,  albumen  and,  occa- 
sionally, cholesterin.  Any  or  several  of  these  may  be  found  in  a 
given  specimen  or  the  fluid  may  consist  of  nothing  but  water 
and  sodium  chloride,  and  be  colorless. 

Symptoms  and  Diagnosis. — Hydronephrosis  or  hydroperine- 
phrosis may  be  present  without  symptoms.  When  symptoms  are 
present  they  will  vary  with  the  cause,  and  there  is  none  character- 
istic until  tumor  becomes  appreciable.  The  symptoms  other  than 
that  of  tumor  are  those  of  obstruction  to  the  flow  of  urine  and  of 
the  disease  causing  the  obstruction. 

The  symptoms  of  obstruction  are  diminution  in  the  amount  of 
urine  passed,  frequent  attempts  at  micturition,  pain  in  the  lower 
abdomen,  and  thirst.  But  in  some  cases  there  are  occasional  dis- 
charges of  an  increased  quantity  of  urine.  Pain  may  not  be  pres- 
ent unless  the  cause  of  the  obstruction  and  resulting  collection  of 
fluid  is  of  a  painful  nature.  If  both  kidneys  are  affected,  symptoms 
of  uremia  may  come — headache,  dizziness  or  dimness  of  vision,  or 
convulsions. 

No  age  from  fetal  to  senile  life  is  exempt.  Cases  in  females 
outnumber  those  in  males,  two  to  one. 
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Prognosis, — The  prognosis  depends  upon  whether  one  or  both 
kidneys  arc  involved  an<l  upon  the  nature  of  the  obstruction. 

Sp<^ntaneous  cures  have  taken  place,  the  accumulation  dis- 
charging itself  by  the  natural  passage  and  never  returning,  but 
this  is  not  by  any  means  to  be  depended  upon,  as  such  instances 
are  rare. 

Symptoms  of  uremia  are  ver>'  grave.  Great  size  and  pres- 
sure of  the  tumor  call  for  prompt  interference,  as  the  tumor  may 
burst  internally,  with  fatal  result,  or  it  may  cause  death  by  pres- 
sure ui>on  stomach  or  intestines. 

Treatment, — Any  existing  obstruction  to  the  exit  of  urine, 
for  instance,  phimosis,  narrow  or  stricturetl  urethra,  calculus  or 
tumors,  in  or  pressing  ujx)n  bladder  or  ureter,  should  be  relieved 
if  possible.  Hydronephrotic  or  hydroperinephrotic  tumor,  if  small 
and  occasioning  no  symptoms,  calls  for  no  immediate  interference. 
Cases  have  iK'cn  recorded  in  which  massage  or  manipulaticm  of  the 
tumor  led  to  a  discharge  of  the  fluid,  and  no  reaccumulation  fol- 
lowed. Cireat  caution  should  certainly  be  used  with  this  plan, 
especially  in  large  or  tensely  distended  tumors,  for  fear  of  rupture. 

Aspiration  is  a  method  much  advised  and  often  employed. 
One  or  several  rcjwated  aspirations  have  cured  cases.  Strict  anti- 
septic mctho<ls  slK^uld  be  observed  in  aspirating.  The  needle 
should  Ik*  introduced  where  the  peritoneum  or  the  colon  does  not 
intervene  Ix'twoeii  the  skin  and  the  tunn^r.  If  the  tumor  |H>tnt  in 
the  loin  it  may  l>e  punctured  where  it  points.  Otherwise  it  is 
usually  punctured  alniut  half  way  between  the  last  rib  and  the  crest 
of  the  ilium,  and  just  outside  of  the  erector  muscles  of  the  spine. 
Others  prefer  to  enter  the  needle  just  in  front  of  the  last  inter- 
costal space.  The  needle  is  directe<l  forward  and  inward  toward 
the  center  of  tlic  enlargement.  It  is  not  advisable  to  introiliice  any 
me<licine  ni>r  any  antiseptic  into  the  cyst,  even  though  the  fluid 
withdrawn  appear  to  contain  pus. 

.Aspiration  has  the  disadvantages  of  possibly  occasioning  leak- 
age from  the  cyst  into  the  tissues  and  resulting  in  inflammation:  of 
giving  no  information  concerning  the  tissues  passed  through,  nor 
of  the  con<lition  of  the  kidney,  nor  of  the  nature  of  the  obstruction. 

.\spiration  or  refK-ated  aspirations  failing,  incision  or  ne- 
phrotomy shouM  Ih?  resorted  to.  Some  surgeons  prefer  the  knife 
to  the  nee<lle  as  the  first  resort.  The  incision  is  the  same  is  that 
for  nephrotomy.    (See  Figs.  16  and  17.) 

RENAL  CALCULUS 

WTiile  small  renal  calculi,  usually  of  uric  acid,  are  very  com- 
mon in  infants  and  young  children,  it  is  <(eld<nn  tliat  trouble  (Kcurs 
from  a  larger  stone.   The  small  calculi  are  passed  by  way  of  ureter 
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and  urethra,  and  the  kidney  often  seems  quite  tolerant  of  calculus 
of  a  larger  size. 

Symptoms  and  Diagnosis. — Symptoms  are  the  same  as  in  the 
adult.  There  is  pain  in  the  loin  which,  in  boys,  is  apt  to  extend  into 
the  urethra  or  the  perineum  and  to  cause  retraction  of  the  testis. 
Pain  is  worse  after  exercise,  relieved  by  rest,  and  sometimes  re- 
ferred to  the  other  kidney.  There  may  be  tenderness  over  the 
affected  kidney,  or  at  least  the  pain  may  be  elicited  by  deep  palpa- 
tion or  sharp  percussion,  and  so  betray  which  of  the  two  is  really 
diseased.  Hematuria  is  a  common  symptom  and  is  apt  to  pass 
unnoticed  by  the  parents  until  serious  anuria  is  present.  There 
is  apt  to  be  a  trace  of  albumen  in  the  urine.  Or  nothing  abnormal 
may  be  found  but  high  specific  gravity  and  excessive  acidity. 
Sometimes,  instead  of  urates,  the  faulty  metabolism  manifests  itself 
in  the  form  of  oxalates.  Often  the  urine  is  passed  very  frequently, 
and  very  little  at  a  time.  When  it  is  retained  it  becomes  alkaline; 
when  infected,  purulent.  The  Roentgen  ray  should  always  be 
employed  in  diagnosis.  It  may  furnish  positive  evidence  for  diag- 
nosis in  lieu  of  much  that  is  ambiguous.  The  presence  of  pus, 
albumen,  or  blood  in  the  urine  points  to  renal  calculus  rather  than 
to  spinal  caries.  Tuberculosis  of  kidney  cannot  be  positively  ex- 
cluded by  microscopic  examination.  Inoculation  experiments  and 
the  tuberculin  test  should  be  employed  in  doubtful  cases.  A  his- 
tory of  the  symptoms  extending  over  several  years,  with  no  evi- 
dence of  tuberculosis  elsewhere,  favors  the  diagnosis  of  stone  in 
the  kidney.  Examination  under  anesthesia  may  reveal  alteration 
in  size,  shape,  or  situation  of  the  kidney. 

Treatment. — The  treatment  consists  of  rest,  and  sometimes 
anodynes  during  the  painful  exacerbations,  and  of  the  persistent 
use  of  a  carefully  regulated  diet.  Drinking  freely  of  distilled  water, 
and,  in  those  cases  accompaned  by  acid  urine,  the  use  of  lithia  water 
or  other  mild  alkaline  mineral  water  is  beneficial. 

If  there  are  symptoms  of  stone  in  the  kidney,  with  pus  in  the 
urine,  and  rise  of  temperature  and  chills,  an  operation  is  indicated. 
If  the  symptoms  are  less  urgent,  but  the  disease  is  chronic,  and 
persistent  pain  is  present,  operation  is  in  order.  The  operation  will 
be  a  pyelolithotomy,  nephrolithotomy,  or  a  nephrectomy  or  partial 
nephrectomy,  according  to  the  location  of  the  stone  and  the  con- 
dition of  the  diseased  organ,  and  also  of  the  other  kidney.  If  the 
kidney  is  suppurating  it  should  be  drained  through  a  lumbar  in- 
cision. It  is  best  to  remove  a  stone  whole  if  possible;  if  frag- 
mented the  fragments  should  all  be  removed.  If  the  kidney  is 
suppurating  and  the  stone  cannot  be  found  at  once,  it  may  be 
searched  for  subsequently  after  drainage.  One  should  not  be  hasty 
in  sacrificing  a  kidney,  or  even  a  portion  of  a  kidney,  in  a  non- 
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tul)crciilar  pyelonephritis,  or  in  hydronephrosis  with  even  enor- 
mous distension.  When  an  exit  is  found  for  pus  or  urine»  the  recu- 
perative power  of  the  kidney  tissue  is  remarkable. 

TUBERCULAR  NEPHRITIS 

Tuberculous  nephritis  may  be  a  part  of  a  general  tuberculosis 
or  it  may  be  primary,  infection  having  taken  place  through  the 
blocnl.  The  disease  may  descend  to  other  portions  of  the  genito- 
urinary tract,  l)ut  quite  often  it  remains  localized  in  the  one  kid- 
ney aftecled.  It  may  be  in  the  form  of  miliary  tuberculosis  of  the 
kidney-|K•lvi^ :  or  in  foci  in  the  cortex  involving  the  mucous  lin- 
ings of  the  calices  and  pelvis.  Or  the  pyramids  may  become  the 
seat  of  caseous  masses  which  break  down  and  destroy  them,  often 
with  adjacent  jMirtions  of  the  cortex,  and  break  through  the  cap- 
sule into  the  perinephric  tissues. 

Symptoms  ami  Diajinosis. — The  symptoms  so  closely  resemble 
those  of  stone  in  the  kidney  that  the  diagnosis  between  them  is 
quite  difficidt.  In  other  cases  they  are  so  indefinite  that  any  certain 
diagnosis  is  har<l  to  make.  When  typical,  there  is  local  pain  and 
tenderness  in  the  region  of  the  kidney,  and  the  pain  is  less  apt 
to  be  paroxysmal  than  with  stone.  Keflex  irritation  of  the  blad- 
der, leading  to  fre(|uent  micturition,  with  pain  while  passing  water, 
is  a  marked  symptom,  and  one  which  dm^s  not  readily  yield  to 
metlication.  which  would  relieve  irritability  from  other  causes.  The 
urine  usually  contains  pus.  often  blotni.  and  stnnetimes  ph<i>pliatcs. 
If.  with  the  ftifegoing  symptoms,  tulKTcle  bacilli  are  found  in  the 
urine,  the  diagnosis  is  complete.  If  the  liacilli  are  not  found,  but 
the  tulKTCuhn  te^t  is  positive,  one  is  justitie<l  in  the  diagnr^sis;  the 
bacilli  will  pmhahly  Ik*  found  later,  on  re|K*ated  examinations. 
The  temi»eraiure  is  more  likely  to  be  of  a  typical  hectic  character 
than  with  pyonephrosis  from  calculus.  The  kitlney  may  be  found 
enlarged,  especially  if  iHTinei)hriti>  exist,  and  may  |HThaps  l>e 
detected  on  iKTcussion  and  pal|>ation.  In-ing  careful  to  distinguish 
between  an  enlarged  spleen  on  the  left  side  an<l  the  renal  and 
hepatic  dullness  on  the  right.  In  older  chiMren.  |)articularly  in 
girls,  catheterization  of  the  ureters  may  determine  which  ki<lncy 
is  afTecte<l. 

Pr(t;^tiosts. — The  prognosis  is  neces'^nrily  grave;  and  yet  if 
one  coulil  Ik-  sure  only  one  kidney  is  atTected  there  is  a  fair  pros- 
pect of  recovery  after  o|HTation. 

Treatment. — If  the  surgt^m  is  convinced  that  only  one  kidney 
is  affected,  it  should  be  promptly  remove«l.  If  there  is  doubt 
about  the  soumlness  of  the  other  kidney  the  certainly  diseased  one 
may  Ik*  o|K'ned  and  drained  until  the  next  step  can  be  deter- 
mined. 


odo  SURGICAL  DISEASES  OF  CHILDREN 

TUMORS  OF  THE  KIDNEY 

Innocent  Tumors. — ^Tumors  of  the  kidney  are  innocent  or 
malignant.  The  innocent  tumors  are  less  frequent  than  the  malig- 
nant. They  are  apt  to  be  fibromata  or  fibrocystic  growths*  Der- 
moids are  occasionally  found. 

Sy  m  0  m  s  an  d  D  iagn  osis. 
— Innocent  tumors  give  rise 
to  no  symptoms,  excepting, 
perhaps,  occasional  hema- 
turia, unless  they  attain  con- 
siderable size.  They  grow 
slowly,  occasion  pain  only  in 
case  of  pressure,  cause  no 
constitutional  symptoms,  and 
are  less  apt  to  give  rise  to 
local  peritonitis  and  effusion 
than  malignant  growths. 

Treatment.  —  Removal  ts 
necessary  if  they  interfere 
with  other  organs  or  struc- 
tures. 

Malignant  Tumor  s*— 
Malignant  tumors  fonn  the 
greater  number  of  all  the 
tumors  of  the  kidney ;  of  all 
the  malignant  tumors  of  the 
abdomen  those  connected  with 
the  kidneys  are  most  common. 
And  of  all  the  malignant 
tumors  of  the  kidney  the 
greater  number  are  sarco- 
mata. They  may  sometimes 
be  described  as  round-celle(i 
spindle-celled,  or  rhabdo*myn- 
sarcoma,  but  are  more  apt  to  be 
atypical  They  may  even  have 
the  structure  of  innocent  tu- 
mors>  but  the  character  of  malignancy.  The  tumor  may  infiltrate 
the  kidney  parenchyma,  but  frequently  there  is  a  capsule,  or  it 
may  spring  from  the  pelvis,  or  from  the  cortex,  and  not 
infrequently  from  the  adrenals.  The  tumor  may  be  so  soft  as 
to  give  the  examining  hand  the  impression  of  fluctuation*  and 
so  friable  as  to  bleed  spontaneously  or  from  handling  during 
examination.   A  malignant  growth  is  apt  to  adhere  to  surrounding 


Fic.  226.  Sarcoma  of  kidney.  Ascites, 
Tumor  friable,  bleeding  at  a  touch. 
Blood  free  in  the  abdomen.  Died 
the  next  day  after  extirpation.  Boy 
5  years  old,  Dr,  A.  F*  ilotise^s  case. 
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orjjans.  to  excite  local  peritonitis  and  ascites.  ( Sec  FiRS.  226 
and  227,)  Secondary  tumors  may  be  found  in  the  tissues 
near  by  or  more  remote,  not  so  frequently  in  the  intestines  or 
fiancreas,  but  in  the  opjxjsitc  kidney,  in  the  liver  or  in  the  hm|;:s; 
and  very  early  in  the  retro-peritoneal  glands,  e^^ixxialiy  if  there 
be  carcinomatous  elements  in  the  tumor.  The  tumor  may  attain 
large,  or  even  immense,  size  and  cause  damaging  pre>>ure  upon  sur- 
rounding structures.  The  etiology  and  pathology  are  discussed  in 
the  chafUer  on  tumors.  Malignant  tumors  of  the  kidney  are  often 
congenital,  and  nearly  always  occur  in  early  childhcxxi.  Traumatism 
seems  to  l)e  the  exciting  cause  of  the  growth  in  a  few  cases. 

Sypftf^toftis  and  Diajiipwsis, — (lenerally.  tumor  is  the  first  8}Tiip- 
tom  observe<l.  It  may  be  discovereil  in  the  loin  if  there  is  any  oc- 
casion for  an  examination.  Hut  usually  there  is  no  other  symptom 
to  attract  attention  while 
the  tumor  is  yet  small  ex- 
cept it  be  hematuria.  In 
a  few  cases  the  amount 
of  bloo<I  lost  may  )k*  so 
large  as  to  Ik*  noticed  ))y 
the  family,  or  it  may  Ik? 
small  in  amount  and  only 
discovereil  after  micro- 
scopic search.  In  the  ma- 
jority of  ca^es  the  tumor 
is  iliscovered  only  when 
the  alMlomen  enlarges,  for 
the  tumor  dtH's  not  bulge 
laterally  as  much  as  forward.  It  grows  rapidly  and  in  a  few 
months  may  rtll  tlie  alMlomen.  It>  surface  may  be  qwiXc  snuxith. 
or  it  may  l)e  Kibulated  or  n<Mlulated.  It  may  \h:  quite  sym- 
metrical t>r  irregular  in  outline.  .\ltlK»ugh  M»lid,  it  may  Ik  m»  M)ft 
as  to  give  a  p^^eudo-tluctuation.  lVe>>ure  u]^>n  xhv  ureter  may  re- 
tain the  .secretion  of  the  ki<lney  in  its  \k'\\'\^  and  cause  h\dro- 
ne|)hrosis  which  a<lds  to  the  alMiominal  enlargement  and  obscures 
the  physical  diagnosis.  I*-<lema  of  the  lower  ixtremiticN  may  occur, 
as  in  all  cases  of  intra-alMlominal  tensi«>n,  by  presMire  on  the  vena 
cava:  but  with  a  solitl  tum<»r  of  the  ki<hu\  this  sxinpton  may  lie 
quite  markfil  and  thromlnisis  may  iKcur.  \\  hen  an  alnlominal  tumor 
is  small  its  of  attachment  may  Ik-  tieTn«»nNirated,  but  when  it 

is  large  this  may  be  imjHissible.  t»n  account  uf  its  >izc.  the  tension 
of  the  alnlominal  walls  and  smnctimes  by  a<ihesi<ins  to  surrounding 
structures  which  interfere  with  its  mobility.  The  ItK:ati«»n  of  the 
attachment  is  a  |x»int  one  is  very  anxii'Us  t»»  «liso«'Ver,  for  the 
tumor  may  be  in  connection  with  a  kidnev  or  an  ovarv.  or  with  the 


I'lii.  J27    S\HM»v\  KtoN'rv  from 

the  ca^c  Nh«>Mn  iii  Fik  -iJf*  lli^to* 

likKically  it  pruvcd  to  be  of  mixed 
types. 
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liver  or  spleen,  or  with  the 
an  enlargement  of  the  spleen, 
with  the  kidney,  it  remains  t 
hydronephrosis  or  hydroperi 
new  growth,  and  whether  ii 
the  enlargement  is  more  loa 
symptoms  of  inflammation, 
phrosis  show  diminished  amo 
are  of  slower  growth  and  n< 
not  a  common  symptom,  ei 
only  be  present  when  local  ] 
is  unusual,  and  there  is  no  : 
men.  The  pressure  within 
interference  with  the  movem< 
the  stomach  and  intestines  pi 
their  functions.  Cachexia  d 
the  case,  but  after  the  tumc 
evident;  and  when  the  funct 
fered  with,  wasting  becomes 

Prognosis, — ^Without  op 
looked  for  in  from  three  t 
discovered.  With  operation 
yet  not  hopeless.  All  studie 
of  early  discovery  of  the  tur 
to  early  operation  before  sec 
or  involvement  of  surroundi 
only  in  operation  lies  any  br 

Treatment, — Treatment 
removal  of  the  tumor,  and 
severe  for  a  child  so  young- 
and  hardly  ever  older  than 
used  to  fortify  the  patient  j 
well  to  prepare  him  with  tc 
the  operation,  abundance  of 
preparation  made  for  intrav 
tion.  The  patient  is  kept  w 
for  some  days  after  the  oper 
especial  care  should  be  takei 
incision  in  the  loin  does  no 
kidney  in  a  child.  My  owi 
transverse,  below  and  paralh 
extended  forward  as  far  as  it 
an  advantage  if  there  is  an 
hydronephrosis  or  hydroperi 
not  connected  with  the  kidi 
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incision  may  be  made  vertically,  in  the  semilunar  line.  This  lat- 
ter incision  mi|^lu  be  chosen  if  there  was  a  question  of  the  tumor 
being  connecte<l  with  an  ovary  instead  of  kidney.  If  the  ab^lomen 
is  opened  by  the  last  mentioned  incision  the  colon  should  be  dis- 
placed toward  the  middle  line;  that  is,  the  peritoneum  should  be 
o|)ened  behind  the  colon,  in  order  to  get  at  the  kiilney  and  the 
tumor  attached  to  it.  An  attempt  should  be  made  to  follow  the 
capsule  of  the  tumor  if  it  has  any,  in  the  enucleation,  and  the  rule 
is  to  remove  too  nuich  rather  than  t(H)  little  tissue.  If  the  kidney, 
also,  is  to  be  removed,  the  tumor  and  the  ki<lney  are  separated  all 
round  by  blunt  dissection,  until  it  is  held  only  by  the  vessels  and 
the  ureter.  These  are  identified  and  separated  and  a  double  liga- 
ture of  silk  or  strong  catgut  passed  Ix'tween  them.  Chie  ligature 
is  then  tied  around  the  vessels  as  far  as  possible  from  the  kidney, 
and  the  other  is  tied  around  the  ureter.  .\  hemostat  or  a  pedicle 
clamp  is  then  placed  upim  the  pedicle  of  the  kitlney  and'  the  kidney 
divided  so  as  to  leave  the  stump  of  the  jwdicle  clampeil.  It  should 
now  be  made  sure  that  the  vessels  are  securely  tied  and  the  liga- 
ture cannot  slip,  and  the  forceps  may  Inr  renu)ved.  If  the  tumor  is 
very  large  it  is  often  better  to  place  forceps  u|>«»n  vessels  and  ureter 
and  remove  the  mass  before  ligating.  In  making  the  dissection, 
all  tissues  which  may  contain  vessels  should  l)e  seized 'with  henwv 
stats  and  <livide<l  between.  The  suprarenal  cap<ttle,  also,  should 
be  removed.  It  is  essential  to  remove  the  fatty  capsule  i»f  the  kid- 
ney, if  there  be  one.  (Juite  often  there  is  n<ine  in  evidence.  The 
cavity  is  nuw  ins|K'cted  and  dried  and  all  bleeding  ]>oints  secured. 
The  cavity  is  packed  with  sterile  gauze  and  cK»etl  with  gauze 
drainage.  <>r.  if  preferred,  with  tul)e  draina^'e.  It  the  anterior 
incision  has  been  used.  |K)Sterior  drainage  may  be  <uj>plied  by  ofH-n- 
ing  from  tlie  inside  out  through  the  l»»in.  The  incision  is  now 
closed.  The  child  is  given  a  cotTee  saline  b\  tlk-  rectum  c»r  a  saline 
by  a  vein  or  sulKnilane»msly.  and  strvcfinia  or  c.imphor  under  the 
skin,  anil  put  to  IkmI.  head  low.  with  h«»l-wa!er  U^ttles.  The  gauze 
fmcking  is  removed  after  two  da\s.  and,  if  the  wtumd  is  clean, 
nee<l  not  be  renewed. 

EXTROVERSION  OP  THE  BLADDER  (ECTOPIA  VESICJB) 

This  maIf»>nnation  occurs  most  t^ften  in  the  male.  -\  hiatus 
in  the  abdominal  wall  by  a  failure  of  the  ventr.il  laminx  of  the 
embryo  to  meet  in  the  miildle  line  causes  the  anterior  half  of  the 
bbdder  to  be  lacking.  In  its  place  there  is  an  area  of  retl  and 
sp*»ngy  or  velvety,  sometimes  rugous-|i»okinv:,  mucous  membrane, 
constantly  wet  with  urine  and  often  chainl  and  intLimed  by  the 
clothing  or  crusted  with  |»hos[)halic  4le|»osits.  Tliin  re»l  area  is  the 
posterior  wall  of  the  bladder.    It  may  be  slij^hily  concave,  but  is 
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quite  as  frequently  level  with  the  skin  surface,  or  even  protruding 
beyond  it.  (See  Fig,  228,)  At  its  lower  tnargin  may  usually  be 
found  a  rudimentary  penis,  or  the  glans  without  the  urethra,  or 
malformed  almost  beyond  recognition.  The  corpora  cavernosa  are 
usually  deficient,  and,  the  corpus  spongiosum  not  having  united, 
the  urethra  is  only  represented  by  its  floor  shown  upon  the  dor- 
sum of  the  rudimentary  penis.  This  is  turned  up  against  the  ex- 
posed mucous  membrane,  which  represents  the  trigone  and  more  or 


Fig.  228.  ExmiVEHSioK  of  the  uladdkr  a^td  rigkt  iNGt'iNAt  hernia.  Boy 
2 J  years  old.  The  dark  surface  is  the  mucus  membrane  of  the  posterior 
wall  of  the  bladder.  The  epispadiac  glans  penis  and  llie  prepuce  below 
it  can  be  distinguished. 


less  of  the  posterior  surface  of  the  bladder.  The  scrotum  is  poorly 
developed.  The  testes  may  have  descended  into  it  or  ihey  may 
have  lodged  in  the  inguinal  canals.  Just  behind  the  glans  penis 
the  urine  trickles  out,  and  by  tracing  its  point  of  appearance  the 
openings  of  the  ureters  may  be  seen.  The  parts  adjacent  and  the 
clothing  are  constantly  wetted  vvith  urine;  the  skin  often  is  excori- 
ated or  eczematous. 

This  malformation  is  often  accompanied  by  one  or  more  others; 
for  example :  The  umbilicus  is  apt  to  be  lower  than  normal  upon 
the  abdomen ;  the  pubic  bones  may  have  failed  to  unite  properly  at 
the  symphisis,  having  only  a  fibrous  union ;  inguinal  heniia,  single 
or  double,  is  not  uncommon  and  very  troublesome  to  truss  on 
account  of  the  wet  and  often  infiamed  skin  surface ;  the  anus  may 
be  farther  forward  than  usual :  the  genitals  may  be  so  malformed 
as  to  make  the  sex  indistinguishable ;  the  rectum,  with  a  !ong»  loose 
mesentery,  may  be  pro  lapsed  >    There  are  different  grades  of  the 
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clcfi)rmity.  the  ccnulition  already  descrilKcl  In-inp  the  third 
which  is  the  most  ordinary.  (Champncys,  A>hl)y  and  Wrifjht. ) 
In  the  first  or  sHghtcst  grade  there  is  slight  separation  of  the 
symphysis,  and  perhaps  a  hernial  pouch,  hut  no  deficiency  of 
the  bladder.  In  the  second,  prolapse  of  the  bladder.  |>erhaps  thrt»UKh 
the  urethra  or  urachus.  (\'ro- 
lik,  I'Voriep.)  In  the  fourth 
the  bladder  not  only  is  lacking 
in  its  anterior  wall,  but  is  <li- 
vide<l  into  two  lateral  portions, 
with  the  t»pening  of  the  intes- 
tine between  vhcm. 

Diajinosis, — The  third  de- 
gree, the  most  ordinary  form, 
as  before  descril)ed,  is  recog- 
nized without  <lifficulty. 

Treatment. — Relief  for  this 
malfonnation  has  so  far  pro  veil 
a  baffling  problem.  It  is  im- 
possible to  attach  to  the  parls 
any  form  of  apparatus  to  catch 
the  urine.  \*ery  numerous 
operations  have  l)een  planned 
and  tried.  They  may  he  di- 
vide<l  into  two  general  classes, 
each  with  several  varieties. 

Class  I. —  In  the  fir^^t  class 
are  those  o|K*rations  deMgnetl 
to  construct  a  receptacle  having 
no  sfihincter.  but  of  such  sha|x- 
that  an  apparatus  can  t>e  at- 
tachetl  to  catch  the  urine. 

ihi'-N   2. —  In    the  second 
class  are  o|>erations  to  tleliver  the  urine  from  the  ureters  intt>  the 
intestine. 

A>  varieties  of  Class  I  will  Ik*  mentione«l  variety  A.,  \V*^hI's 
operation,  which  i>  inteiitled  t4)  provide  an  anleri4»r  wall  iov  the  blad- 
der, by  dissecting  up  a  >kin  llap  fnun  the  abdomen,  tuniing  it  t|i»wn 
over  the  bladder  ami  clo>inj.;  the  >ides  w  ith  lateral  tlap^  turned  acmss 
towanl  the  mid»lle  line  from  the  gn»in>.  The  diagrams  and  »le^cri|>- 
tion  of  \V<»<Mrs  o|>iTation  are  mollified  from  Ilinnie.  <  >|Hralive  Sur- 
gery. {  See  l-i^-*.  22^)  and  27^o.)  Flap  A  i^  dis>ictet|  from  the  ^kin 
of  the  alMlomeii  and  has  its  l)a**e  near  the  bladder.  In  dissecting 
off  lhi>  tlap  it  ^lu»uld  not  Ik*  lo*»sened  within  one- fourth  of  an  inch 
of  the  margin  of  the  blailder  menibrane.  In  this,  as  in  all  similar 
operations,  the  flaps  should  be  quite  a  g«KHl  deal  larger  than  the 


o  : 


Fic;.     2Ji}  i>IT.K^TtO\     I  OK 

£\1K(>\>ks|(iN*      (IF      THE  DL.\Mltt, 

lin!  fr.'in  IliiMiic'i  i>i>craiivc  Sur- 
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surface  to  be  covered,  as  the 
flap.  If  the  urethral  gutter 
closed  in,  flap  A  is  extende 
attached  to  flap  A,  that  is,  al 
B  and  C  are  then  cut  from 


Fig.  230.  Wood's  operation  i 
troversion  of  the  bladdeb 
flaps  applied.  The  raw  sur 
flap  D  still  remains  to  be  • 
by  bringing  up  a  bridge-fla 
the  prepuce. — Drawing  n 
from  Binnie's  Operative  S 

The  objections  to  this 
there  is  such  extensive  disj 
if  there  is  no  sloughing  of  tl 
mal  surface  which  is  turned 
prove  very  irritating  and  tro 
variety  of  the  class  of  opera 
done  for  this  malformation. 

\  ariety  R..  in  which  the 
ix>sed  bladder  surface  so  a£ 


THE  GKNITO  rRIXARY  ORGANS 


667 


lined  with  the  nuicous  meinhrane  t»f  the  l)la<l<ler.  In  Trenilelenborp's 
oi)eration  the  >acn)-iliac  .s\nch*>nilro>CN  are  f»|>ene<l  an«I  4livi<le<I  so 
that  the  |)ul)ic  Iwmes  can  l>e  l)roujjhl  toj^elher.  an<l  the  atMliiniinal 
walls  relaxed  in  the  middle  line,  after  which  the  lateral  niarf;ins  of 
the  hladder  surface  are  frcsheneii  an<l  united.  This  has  j^iven  some 
gCMMl  rt-snlts. 

I'indinj::  sei)aration  of  the  synchondroses  diAicult  anil  <Lmj:erou^. 
Perkins    dividetl    the  ilium 
close    to    the  >ynchnndrosis 
with  the  chisel  and  ol)taine<l 
the  same  resuh.  (Iiinnie.) 

X'ariely  C. — In  this  o|> 
eration.  which  hears  the  name 
of  Schlanj^e.  the  |X)rtion>  of 
the  puhis  to  which  the  recti 
muscles  are  attachetl  is  chis- 
eled l<K)>e.  thus  jK-rmittinj;: 
their  a])proximation  and  the 
union  of  the  tran>plante<l 
Ix>rtions  f)f  lK>ne  and  of  the 
inner  marj^in^  nf  the  muscles. 

Kiini^'s  ojKTaiion  is  simi- 
lar, hut  the  htiri/nutal  autl 
descemlinj^  rami  t»l  the  juihis 
are  divi<led  to  allow  of  the  a]>- 
proximatii>n. 

\'ery  numerous  varieties 
of  flap  o|KTaiionN  have  lieen 
execulcfl.  >ome  t»f  lluin  very 
iuf^eniouH.  riie  flaps  taken 
fnun  the  sidis  t»f  the  hiatus 
as  Well  as  from  al)«»ve.  and 
also  from  l»elt»\v,  utili/iiij;  the 
scrotum  and  ihi*  prtpuci-  as  flap  material. 

X'ariiiy  1  —  This  one  t»f  the  varieties  of  1  lass  I,  Kutkowski*^ 
o|Kration.  involves  a  different  j^rinciplo.  -ii  kinj^  to  ooii>tnict  an  an- 
terior wall  from  tlap  ntaterial  of  a  sfrti.m  laken  in  mi  the  ileum 
(still  keei»inp  its  mesenteric  attachmetu  ).  ihus  providini;  a  hladder 
lined  with  muctnis  uu-mtirane.  It  was  ho]>ed  this  nuicous  lining; 
would  prevent  i»hi»sj)hatic  ile}H»>its.  hut  s\ich  is  not  ihr  caso. 

X'arirty  I*.-  Tlure  is  another  varirt\  •  f  ««|K*ralion,  Sei:i»nir<.  in 
which  the  exjHiscd  imioais  lining:  «it  the  M.idder  made  li»  cover 
the  upper  surface  i»f  the  jK'nis.  convert iiii;  t!ie  j^interhkc  AtHtv  of 
the  uriihra  into  a  clt»sctl  canal.  J  See  1  ivT.  J.U-^  It  is  |KTfonncil 
as  follows:    All  ituisjnn  is  carriid  arMmni  tlirie-ijuartiTs  nt  the  ctr- 


Fi<;.  2^1.  Sr»-i»\n's  mi-fk  ^Ttnx.  .\ 
is  a  raw  ^iirKKi'  left  after  tuniinf{ 
(I«'Mfi  ilu'  r!.ip  It  It  thr  lUp 
c«>ni|Hi«<<l  di  the-  |)it'«trri«>r  wall  of 
tlu'  tM.itli)rr  uitli  lis  miKiius  «i«lc 
(Itmnwaril  onxrriii^  in  the  Kr«x>vtf 
in  the  |K*ni'».  C  i«  the  ti\^ns  |M*ni^. 
I)  is  the  i1'.'.m11>  re«lMnianl  prc- 
piu'e  uitli  iitiisiiiM  makitiK  a 
hri«Ii:e  H.ip  utiu-h  is  t<>  Ik-  hri*iiicht 
lip  i-\ir  the  rju  <>Mrfjve  t*i  lUp  H. 
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cumference  of  the  exposed  muc 
one-fourth  attached  at  the  lowei 
down  upon  the  upper  surface 
urethral  gutter  along  the  upper 
ened  and  the  flap  which  was  tt 
to  these  freshened  edges.  Tl: 
glans,  can  then  be  incised  tran 
ends  and  can  be  brought  over 
surfaces  together  and  the  ski 
advantage  of  getting  rid  of  tl 
the  least  possible  wound  and 
mucous  membrane  for  the  blad 
stunted  that  it  is  practically  imf 
described.  And  none  of  these 
the  reconstructed  bladder.  Tl 
as  before,  but  can  be  collected 
We  will  now  turn  to  Cls 
vesicae,  and  mention  two  vari< 
fully. 

Variety  A. — In  this  varie 
tached  from  the  vesical  wall 
into  the  sigmoid  flexure  of  th( 
the  bowel,  which  becomes  tole 
very  well  by  the  sphincter  ani. 
cally  and  has  been  successfully 
variably  been  followed  by  fata: 
ureters  to  the  kidneys. 

Variety  B. — Maydrs  operal 
the  operations  of  Class  II,  an 
The  exposed  mucous  membra 
cepting  an  elliptical  area  conta 
whole  field  of  operation  is  the 
and  a  loop  of  the  sigmoid  fl 
The  gut  is  emptied  of  its  cont 
and  below  the  loop  to  be  used, 
by  an  incision  of  suitable  len^ 
are  united  to  the  portion  of  b! 
through  and  through  sutures, 
covered  by  a  line  of  continuou; 
cal  portion  of  bladder  wall  is 
in  the  wall  of  the  gut.  Thu 
flexure.  The  normal  valves  c 
been  destroyed  or  disturbed,  an< 
ing  infection  of  the  ureters.  Tl 
modifications. 
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Of  these  operations,  those  of  Gass  II  are  founded  upon  the 
better  principles,  and  Variety  B.,  that  is,  MaydKs  operation,  comes 
nearest  the  ideal.  It  is  more  difficuh  of  execution  and  more  dan* 
gerous  than  varieties  A.  or  C.  of  Class  I. 

In  Class  I,  X'ariety  E.,  Segond's  operation,  has  much  to  recom- 
mend  it  and  would  be  the  operation  of  choice  in  a  case  upon  which 
it  could  be  executed.  It 
is  far  less  severe  than 
Maydl's  o|xrration,  involves 
less  danger  and  shock  and 
could  be  risked  in  a  much 
weaker  or  younger  child. 
None  of  these  operations 
should  be  done  until  the 
child  is  three  or  four  years 
old.  But  the  condition  is 
so  harassing  that  ever>' 
child  afflicted  with  it  should 
be  given  the  benefit  of 
operative  aid.  Fig.  232 
from  Ashby  and  Wright 
shows  an  excellent  result 
from  an  o|>eration  of  Gass 
I.  A  urinal  can  be  worn 
over  the  orifice  as  now 
forme<l.  One  of  the  annoy- 
ances of  such  cases  is  the  constant  accumulation  of  phosphatic 
deposits  al)oui  the  parts.  To  prevent  or  les>en  this  Ashby  and 
Wright  rect>inniend  the  use  of  a  wa>h  compose*!  a>  follows:  Hydro- 
chloric acid,  twenty  minims;  glycerine,  one  drachm;  water,  one 
ounce.  If,  however,  the  deposit  persists  it  may  Ik  scrapetl  away 
occasionally  with  a  sharp  spoon.  Some  have  recoinmendetl  scrap- 
ing or  dissecting  off  all  the  mucous  lining  of  the  bladder  excepting 
that  just  about  the  ureters,  in  order  to  avoid  the  secretion  of  mucus. 


Fig.  Result  ;ftftcr  an  operation  of 

Class  I  f<»r  ectopia  xc^icat.  After 
Aihby  and  WriKht. 


TUMORS  OP  THE  BLADDER 

Tumors  of  the  bladder  are  rare  in  children.  The  majority  of 
them  are  sarcomata.  Mucous  polypi  and  papillomata  have  been  re- 
ported. (Giraldes,  Birkett,  Owen,  Shattuck.)  Cancer  is  exceedingly 
rare. 

Symf*t099us  and  Diaj^nosis, — The  symptoms  are  frequent  desire 
to  micturate,  often  accompanied  by  difficulty  in  so  doing,  and  with 
pain  while  pas^^ing  water  and  between  tinier,  liematuria  may  or 
may  not  be  present ;  but  is  ver}*  apt  to  occur  after  sounding  the  blad- 
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der.  The  diagnosis  from  sfa 
from  tuberculosis  by  the  mi< 
of  the  urine.  Tumor  and  cy 
Tumor  may  occasion  retentic 
tention.  The  bladder  may  a] 
as  if  distended  with  urine,  bi 
urine  there.  The  enlargemei 
matous  mass  and  the  thicker 
duces.  A  polypus  or  a  por 
through  the  shorter  and  widi 
of  sounding,  the  urethra  ms 
made.  With  an  index  finge 
over  the  pubes,  tumor  in  the  1 
may  not  be  detected  even  wb 
tinguish  whether  an  object  fe 
in  the  bladder  or  a  tumor,  or 
to  inflammation  or  to  infilt 
method  of  examination  shoi 

Prognosis, — No  prognoj 
nature  of  the  tumor,  and  in 
be  surmised  until  after  opei 
is  a  fair  prospect  of  dealing 
discovered  the  prognosis  is 
disease  is  so  rapid  that  by  th 
has  gained  such  headway  th 
followed  by  recurrence  whic 

Treatment, — A  small  tui 
the  urethra  in  a  girl.  In  be 
in  girls,  a  supra-pubic  cystc 
ner  as  for  stone  in  the  blad 

STONE 

Stone  in  the  bladder  is 
than  in  others;  for  instance, 
America,  and  in  India  than 
often  furnish  an  unusually  : 
hereditary  disease  in  some  f; 
cies.  It  has  been  said  that 
of  stone  in  the  bladder  occ 
probably  not  true  in  this  c 
which  places  in  the  periods 
of  the  cases  of  stone  occurri 
twenty  times  more  cases  o 
girls,  the  stone  escaping  wl: 
female  urethra. 
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Wsical  calculus  in  the  younp  patient  is  most  frequently  com- 
pose* 1  of  uric  acid  or  urates,  amnq^hous  «»r  crystalline,  the  concretion 
forniinjj  u|K>n  or  with  the  mucus  of  the  urinary  tract.  I'hosphates 
and  other  salts  may  l)C  in  combination,  but  this  is  rare;  and  in  rare 
instances  also  the  nidus  may  be  a  spicule  of  bone  fn)m  caries  con- 
nected by  fistula  with  the  urinar>'  tract.  It  is  probable  that  in  the 
majority  of  instances  the  calculus  has  its  origin  in  the  kidney  from 
which  it  i*i  washed  when  small  into  the  liladtler.  where  it  increases 
in  size  an<l  j^ives  rise  to  symptoms. 

I'alculi  vary  in  shape,  beinj^  sometimes  oval  and  smooth,  some- 
times s])indle  or  oat-sha|K'd,  and  a^ain  irrcj^ular  in  outline  or  with 
roujjh  >ur faces.  They  vary  in  size  fmm  that  of  an  oat  or  a  lentil  to 
that  of  a  clu  rry  or  almond  or  larger.  More  than  one  may  be  pres- 
ent in  the  same  bladder. 

Symf^toms. — The  symptoms  of  vesical  calcuhiN  arc  usually  acute 
and  well  marked  in  the  younp.  This  is  <lue  to  the  extreme  sensi- 
tiveness of  the  mucous  linini;^  and  the  activity  nf  the  retlexes;  and 
in  part  to  the  i)yramidal  shafK*  of  the  bladder  which  causes  the  stone 
to  gravitate  to  the  trigone,  where  it  proiluces  the  greatest  irritation 
and  is  fre<|uently  caught  by  the  contracting  muscular  SIkts,  pro- 
ducing severe  pain,  and  where  it  often  suddtnly  obbtructs  the  out- 
flow of  the  urine.  Thus  there  is  frequent  micturition,  with  a  sudden 
stoppage  of  the  stream,  and  vesical  lenesnuis  and  pain,  often  caus- 
ing the  boy  to  cry  out  or  dance  alxnit  antl  pull  at  the  prepuce  during 
urination,  which  may  s*imetimes  be  follow  cil  by  the  |>assage  of  a 
few  drops  of  blood.  The  irritation  and  friMiuent  desire  to  micturate 
are  mit  troublesome  at  night  or  when  lying  down.  They  are  aggra- 
vateil  by  active  exercise.  The  vesical  line>nnis  may  excite  nvtal 
tenesmus,  ami  this  may  cause  i>rolapse  of  the  rectum.  Hernia  may 
result  frnin  straining. 

I)iiij;iiosis. —  In  the  presence  of  the  foregohig  symptoms  one 
should  exclude  other  ]>ossible  causes  of  similar  irritation  and  pain* 
such  as  phimosis,  narrow  meatus  urinarius.  retainetl  smegma,  im- 
pacted urethral  calculus,  pyelitis,  rectal  pol\pu>.  i»xyuri*les  or  lum- 
hricoiils.  appendicitis,  urethral  |)olypus  in  girN,  tum«ir  of  the  blad- 
der. Higital  examination  should  Ik?  made  per  rectum.  .\  stone 
of  considerable  size  m;iy  sometimes  In*  felt  distinctly,  but  in  other 
casi's  even  when  present  it  cannot  l)e  iletected  by  this  meth«ML  With 
the  palieiU  anesthetized  and  one  hantl  u|Kin  the  |k1v:s  prosing  the 
liladder  down  ui»«»n  the  tinger  in  the  rectum,  one  may  succeed  bet- 
ter. .\  more  certain  meth«Kl  is  to  txpltire  the  blai!»ler  with  the 
sound.  It  sliould  be  remeniKTcil  that  the  curve  in  the  un*thra 
twhind  the  triangular  ligament  is  more  acuti-  in  the  child,  ami  the 
s»und  mu^t  not  oidy  be  of  a  thickness  appr«»priati:  for  the  calilier  of 
the  urethra,  but  must  have  the  short  curve.   Anesthesia  is  neces&ary 
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for  satisfactory  sounding;  though  occasionally  in  girls  one  may 
succeed  without  it.  One  should  not  be  deceived  by  the  touch  of  a 
very  hard  tumor,  or  of  the  rugous  lining  of  a  bladder  irritated  and 
contracted,  which  may  be  mistaken  for  a  stone;  nor,  on  the  other 
hand,  of  a  stone  coated  with  mucous  deposit  or  blood  clot  in  a  case 
associated  with  cystitis.  But  the  stone  if  present  is  much  more 
likely  to  be  struck  at  once  on  entering  the  sound  into  a  child's  blad- 
der than  would  be  the  case  in  an  adult  patient.  The  conclusion 
may  be  affirmed  or  denied  by  examination  with  the  X-ray,  or  better 
by  an  Xradiograph. 

Prognosis. — A  small  stone  may  be  fortunately  passed  per  ure- 
thram,  but  such  a  lucky  event  is  by  no  means  to  be  waited  fon 
There  is  no  probability  of  cure  by  medical  treatment.  If  not  re- 
moved by  surgical  means,  further  results  will  probably  develop. 
For  instance,  there  may  be  cystitis,  nephritis,  or  pyelitis,  sometimes 
dilatation  of  ureters,  and  of  the  kidney  pelvis,  hydronephrosis  or 
pyonephrosis.  These,  if  already  present,  may  subside  if  the  stone  is 
removed  from  the  bladder,  and  yet,  as  Erichsen  remarks,  and  Wright 
confirms  the  observation,  although  the  mortality  from  lithotomy  is 
small,  one  seldom  sees  an  adult  who  has  been  cut  for  stone  in  child- 
hood. If  the  condition  be  more  promptly  detected  and  the  stone 
removed  before  secondary  changes  in  the  organs  have  been  pro- 
duced, the  prognosis,  not  only  for  immediate  results,  but  for  a  long 
life,  will  be  greatly  improved. 

Treatment — The  curative  treatment  of  stone  in  the  bladder  is 
surgical.  Yet  the  surgeon  should  be  acquainted  with  the  means  of 
palliating  the  case  and  putting  the  organs  involved  in  condition  for 
operation.  The  greatest  point  in  palliation  is  to  administer  large 
quantities  of  pure  water, — often  distilled  water  is  preferable.  Be- 
fore using  mineral  waters  or  drugs  the  urine  should  be  carefully 
examined.  If  it  is  acid,  alkaline  water,  such  as  Vichy  or  lithia 
waters,  is  useful.  If  the  urine  is  found  to  be  alkaline,  alkalies  are 
contra-indicated.  In  the  great  majority  of  cases  the  urine  is  acid, 
and  such  remedies  as  potassium  acetate  or  citrate  and,  if  pus  is 
present,  urotropin,  are  indicated.  Infants  will  live  mostly  upon  milk 
and  cream  and  gruel  mixtures.  Children  will  do  best  on  a  diet  of 
vegetables  and  fruits,  with  fish  and  some  fats,  proteids  used  moder- 
ately, and  carbohydrates  guardedly. 

In  the  operative  treatment  of  stone  one  can  well  recall  the  time 
when  all  the  discussion  was  upon  the  relative  merits  of  median  and 
lateral  lithotomy,  and  the  lateral  operation  was  proven  the  prefer- 
able operation  in  boys.  The  greater  difficulty  of  lithotomy  in  boys 
is  chiefly  on  account  of  the  small  size  and  undeveloped  condition 
of  the  parts.  Also  because  the  bladder  in  the  child  is  rather  an 
abdominal  than  a  pelvic  organ,  and  is  somewhat  narrow  and  pointed 
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at  its  lower  end,  so  that  there  is  danger  of  not  <n)oninp  fairly  and 
freely  into  the  bladder  but  of  pushiiijij  it  upward.  liK)M*ninK  it  ln»m 
its  attachments,  dissecting  iK^tween  the  l)lad<ler  and  the  rectum,  nr 
even  tearing  the  urethra  across  near  tlu'  neck  of  the  hlatMer.  The 
prostate  is  so  small  that  it  is  necessarily  cut  cntirel)  ihroujih;  and 
the  tissues  of  the  child  are  so  <lelicate  that  unless  extreme  care  is 
used  extensive  traumatism  and  resulting;  sterilit\  will  result  frum 
the  operation.  There  is  the  advantage  in  oi)erating  u\Km  the  child 
that  a  finj^er  in  the  rectum  or  a  hand  over  the  iiube**  can  reach  the 
bladder  and  aid  in  brinj^ing  the  stone  into  the  gra^p  of  the  ft»rcepN. 

In  1878  I'igelow  introduced  litholapaxy.  which  after  some  >ears 
became  established  as  the  oinrration  of  choice  among  tlm^e  skilled  in 
its  use.  The  object  is  to  crush  the  stone  and  to  wa-^h  nut  every  par- 
ticle of  it  at  one  sitting.  It  is  scarcely  necessary  to  mention  that 
anesthesia  and  asep>is  are  indispensable.  The  chiM.  anesthe:ized 
and  surrounded  by  artificial  heat,  is  placed  in  the  TrenilelentHTg 
position.  Thus  the  stone  gravitates  to  the  ui)|H:r  ami  Iwck  part  of 
the  bladder  away  from  the  more  vascular  region  near  the  neck. 
The  urine  is  withdrawn  by  catheter  and  then  ft»ur  to  >ix  ounces  of 
saturated  solution  of  txiracic  acid  at  the  temperature  of  the  Unly  i> 
injected  t(»  distend  the  bladder.  The  large*>t  lithotrite  that  will  fiass 
through  the  urethra  without  force  shouM  be  useil.  It  i>  well  lo 
split  the  meatus  urinarius  to  the  fos>a  navicularis  in  ijnler  to  insert 
as  lar^e  an  instrument  as  ]>ossible.  It  i<  ])asNei!  to  the  upfH-r  and 
back  part  of  the  bladder.  The  male  bla<!e  i^  partly  withdrawn, 
which  o}>ens  the  jaw>  of  the  instrument.  It>  Uak  t^  then  turned 
and  the  stone  seized.  The  instrtnnent  i>  mo  vet  1  from  >ide  to  Mdc 
to  make  sure  the  mucous  lining  is  not  aNi>  cau;:ht  with  the  sti>nv. 
The  c\lindrical  handle  is  now  held  tirndy  in  ilu  left  hand  while  the 
screw  is  turnetl,  closing  the  jaw  s  antl  criiNlnn^  i':u  -tone.  Thi^  ma- 
neuver is  re|K.'ated  until  the  entire  calculus  is  re«luced  ti>  sand.  The 
litht»trite  is  closed  ami  oiK*ned  and  closed  a^.iin  e:npty  tt»  prevent 
any  spicides  t»f  >ii»ne  fniin  being  heM  in  its  jaw^  iluring  its  with- 
drawal, thu>  lacerating  the  urethra.  It  i-  n  \\  wiihilrawn  antl  the 
sfK'cial  catheter  intriMluced.  The  wash-lnittK.  ci  ntainmg  a  few 
ounces  of  warm  Utracic  suhititin.  is  now  attache  1  i«»  the  catiieter  aiiil 
by  compres>i<.n  and  relaxation  of  the  rubber  bitlb  attached  to  the 
bottle  the  stijution.  and  with  it  the  sand,  i-  wiflnlrawtt  fr<*rii  thi  blad- 
der. Tile  sail 1 1  tails  into  the  bulb  below  and  «loe^  iii  t  return  mti»  the 
bladder.  I'his  washing  is  continued  until  i\er\  ]<ar!:cK  «>f  the 
crushed  calculus  ha^  been  removed.  The  neci-sjt\  f. .r  thi*'  i'*  ni»l 
only  the  irritation  that  would  be  cau^eil  by  xtr,'.x\i\\i\^,  huX  Ik-- 
cause  it  mii:lii  m  rve  li»r  the  beginnini:  '  f  ar  :lur  calculu'*.  With 
litholapaw  tlu  re  i^  >«'me  "lan^^er  i«l  iiiii'.riiik:.  i  \»n  rupnir-.n^;.  llie 
bladder  or  uf  rupturing  or  exciiriating  the  urethra,  but  a  more  frc- 
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quent  error  is,  to  fail  to  remove  all  the  fragments.  Before  finally 
removing  the  catheter  the  surgeon  should  auscultate  over  the  blad- 
der while  washing  to  detect  the  click  of  a  fragment  against  the  cathe- 
ter. The  entire  operation  may  take  an  hour,  less  or  more,  and  occa- 
sions some  shock ;  but  as  there  is  no  blood  loss  this  is  soon  recovered 
from.  There  is  no  damage  to  the  reproductive  apparatus  as  in 
perineal  lithotomy.  A  possible  source  of  failure  in  the  operation  of 
litholapaxy  is  inability  to  crush  an  exceedingly  hard  stone.  In  such 
a  predicament  the  surgeon  should  immediately  perform  suprapubic 
lithotomy. 

Suprapubic  lithotomy  is  not  merely  a  last  resort  in  case  of 
failure  to  execute  litholapaxy.  It  is  preferred  to  litholapaxy  by 
many  surgeons  unless  the  stone  is  very  small,  and  to  lateral  lithot- 
omy by  many  more.  It  occasions  no  damage  to  prostate,  urethra 
or  ejaculatory  ducts,  and  no  possibility  of  injury  to  the  rectum. 
The  danger  of  damage  to  the  peritoneum  is  not  feared  since  anti- 
septic surgery  is  well  understood.  Infection  of  the  prevesical  space 
or  infiltration  with  urine  can  be  avoided  by  careful  management  of 
the  drainage.  If  the  urine  is  known  to  be  foul,  suprapubic  cystotomy 
may  be  done  in  two  stages,  as  recommended  by  Senn.  By  this  plan 
the  incision  is  made  down  to  the  bladder,  which  is  exposed  but  not 
opened  in  the  first  stage,  and  several  days  allowed  to  elapse  during 
which  granulations  form  under  gauze  dressings  and  eflfectually  seal 
oflf  the  preivesical  cellular  and  fatty  tissues.  Then  under  local  co- 
caine anesthesia  the  bladder  is  opened.  If  desired  the  same  method 
can  be  used  in  the  ordinary  case.  But  the  ordinary  case  in  a  child 
is  not  complicated  with  a  chronic  cystitis.  The  suprapubic  operation 
is  well  adapted  to  children  also,  because  with  them  the  bladder  pro- 
jects higher  above  the  os  pubis  than  in  the  adult,  and  can  be  entered 
without  going  too  close  above  or  behind  the  bone.  The  operation 
is  more  easily  performed  by  the  general  surgeon  who  has  not  had 
frequent  occasion  to  remove  vesical  calculus  and  become  familiar 
with  either  lithotomy  or  litholapaxy.  It  can  be  done  under  the  eye 
without  cutting  in  the  dark,  and  the  bladder  can,  if  necessary,  be 
inspected. 

The  operation  is  performed  as  follows:  The  child's  rectum 
has  been  emptied  by  enema.  He  is  anesthetized,  placed  in  the  Tren- 
delenberg  position,  surrounded  by  artificial  heat.  It  is  not  necessar)' 
to  distend  the  rectum  by  a  water  or  air  bag.  The  skin  is  cleansed 
as  if  for  an  abdominal  section.  The  bladder  is  emptied  by  a  sterile 
catheter,  and  then  three  to  six  ounces  of  warm  boracic  solution  are 
injected  so  as  to  fill  the  bladder  moderately.  This  is  held  in  by  gen- 
tle compression  upon  the  urethra  at  the  root  of  the  penis  by  a  com- 
press and  bandage.  An  incision  through  the  skin  is  made,  beginning 
on  the  upper  edge  of  the  center  of  the  symphisis  pubis  and  extend- 
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ing  upward  in  the  niid<lle  line  a  distance  of  two  inches.  The  dissec- 
tion is  carried  down  gradually  between  the  recti  muscles  and  pre- 
vesical fat  until  the  bladder  is  reached  and  laid  l>are.  The  bladder 
can  generally  l)e  readily  recognized  by  its  thickness  and  greater  vas- 
cularity and  its  muscular  fibers.  Some  surgeons,  after  injecting  the 
boracic  acid,  tie  the  catheter  in,  so  that  by  pressing  its  end  upward 
toward  the  incision  the  bladder  wall  may  be  verified.  WTien  a  small 
elli|)se  of  the  bladder  is  laid  bare,  two  silk  sutures  are  introduced 
(without  penetrating  the  mucous  lining),  one  at  the  upper  and  one 
at  the  lower  angle  of  the  incision,  so  that  when  the  bladder  is  in- 
cised between  them  the  sutures  can  be  u>ed  as  retractors,  being 
nmch  more  convenient  than  forceps  for  that  pur|H)se.  The  blatlder 
having  l)een  steadied  by  drawing  u|K)n  the  sutures,  and  openetl  with 
the  scalfHrl.  a  finger  is  intro<luced  and  finds  the  stone,  which  is  re- 
moved with  forceps.  The  wound  in  the  bladtler  is  then  closed  with 
LemlKTt  sutures.  Some  ojHTators  close  the  external  wound  also  at 
once.  ( )thers  prefer  to  leave  it  to  granulate,  if  the  wound  is  clean* 
with  no  c\stitis.  there  can  be  no  objecti4»n  to  closing  it  at  once.  The 
bladder  shoidd  Ih'  kept  empty  by  catheter. 

With  stone  in  the  bladder  of  a  girl,  anesthesia  should  be  in- 
duced, tlie  urethra  rapiilly  dilated  and  the  stone  removetl  by  forceps 
or  crushed  and  washed  out.  If  it  is  tiM)  large  or  too  hard  for  this 
methtKl,  suprapul)ic  cvstfUomy  should  be  d»'ne. 

CALCULUS   IN  THE  URETHRA,  FOREIGN   BODY   IN  THB 
URETHRA  OR  IN  THE  BLADDER  (5a) 

A  case  may  present  s\mptoms  of  stone  in  the  bladder  or 
of  ob.structitm  to  the  tl*»w  «if  urine,  and  «»n  attempting  to  pass  the 
catheter  or  to  sound  the  blailder  the  surgeon  may  find  the  urethra 
blocked  by  a  calculus,  or,  in  rare  instance-*,  by  a  foreign  IxkIv 
placed  tliere  by  the  child  himself  t»r  herself.  i»r  liy  mischievous 
companions  <»r  by  accident,  (^ne  ba^  known  a  suit  catheter  to  go 
adrift  frmn  the  fingers  of  an  unluck\  y<»nng  d«>ctor.  .\  small 
calculus  is  apt  to  lud^e  at  the  f«)Ssa  navicularis.  or  at  some  point 
hij^her  up.  If  the  sti»ne  <»r  the  t\>reij^n  NhIv  cannot  l)e  removed 
by  seizing  it  with  slentler  f*>rceps  <»r  ilrawing  it  mil  with  a  tiny 
sco<»p  fashioned  U|x»n  the  flat  end  of  a  pn»be.  it  is  necessary  to 
incise  the  urethra  uj»*»n  the  t>bstructit>n  and  rem«*ve  it.  <  hherwisc 
the  bltickinL:  <•!  tlie  urethra  wimld  result  in  intlammati«»n  and 
pri4)al>]y  slotij^hing  t>f  the  urethra  at  that  In'sides  scriou« 

<lama^e  fmni  retentiMii  df  the  urine.  Itut  incision  of  the  urethra 
is  nnt  to  be  tiMi  li^lul)  resortetl  to.  for  althi»u^h  the  wound  be 
afterward  caretullx  suturetl.  ]K'nile  fistula  may  resuU  or  the  cica- 
trix contract  the  urethra  at  that  jM.im. 

If  a  forei(;n  biHly  has  found  its  way  into  the  bladder  it  will 
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have  to  be  removed.  In  a  girl,  if  the  body  is  round  like  a  bead  it 
may  sometimes  be  washed  out  by  flushing  the  bladder  with  warm 
boracic  acid  or  normal  salt  solution;  or  this  plan  may  succeed 
after  dilating  the  urethra.  Or,  after  urethral  dilatation,  the  body 
may  be  seized  with  forceps  and  extracted.  One  has  had  occasion 
to  remove  thus,  a  cotton  wad  in  one  case,  and  a  pencil  made  of 
chewing  gum  in  another.  In  a  boy  suprapubic  cystotomy  may  be 
required. 

RUPTURE  OF  THE  URETHRA 

Occasionally  the  urethra  of  a  boy  is  ruptured  either  in  its 
membranes  or  its  spongy  portion  by  falling  astride  of  a  fence 
or  the  like.  This  occasions  pain  and  swelling  of  the  part,  bloody 
urine,  and,  by  and  by,  retention  of  urine.  Later,  extravasation 
of  urine  may  occur  with  serious  local  and  general  consequences, 
unless  the  part  is  freely  incised  and  drained.  Immediately  after 
the  accident  a  careful  attempt  should  be  made  to  pass  a  catheter. 
If  successful,  the  catheter  should  be  tied  in  and  kept  there  for 
several  days  and  then  changed.  It  will  probably  be  necessary  to 
pass  instruments  at  intervals  for  years  if  not  for  life.  Ashby  and 
Wright  recommend  in  rupture  of  the  urethra  to  cut  down  im- 
mediately and  unite  the  torn  structure  with  fine  sutures.  I  have 
once  met  also  a  torn  urethra  in  a  girl,  who  fell  from  a  table,  astride 
of  a  broken  chair.   Immediate  suture  resulted  in  perfect  repair. 

EPISPADIAS 

Epispadias  is  that  condition  of  the  penis  which  has  been  de- 
scribed in  the  Section  on  Extroversion  of  the  Bladder.  The 
urethra  is  merely  an  open  gutter  or  groove  along  the  dorsum  of 
the  penis.  It  may  be  present  without  extroversion  or  any  other 
malformation  of  the  bladder;  but  there  is  apt  to  be  associated 
with  it  malformation  of  the  pubic  symphysis,  which  is  joined  only 
by  ligamentous  union.  A  small  bladder  with  deficient  muscular 
control  has  also  been  found  in  connection  with  it,  the  patient 
not  being  able  to  retain  the  urine  when  standing.  (Partridge, 
Holmes.)  Sexual  incompetence  and  sterility  are  usual  with  these 
patients;  yet  one  should  not  too  hastily  consider  them  all  incom- 
petent or  sterile,  without  ascertaining  the  peculiarities  of  each  case. 

Epispadias  is  not  a  very  common  deformity,  which  is  for- 
tunate, for  it  is  not  easily  nor  satisfactorily  remedied  by  surgery. 

Treatment, — Treatment  is  by  plastic  operation.  The  older 
methods  consisted  of  taking  a  skin  flap  from  the  abdomen,  groin 
or  scrotum.  That  described  by  Holmes,  who  got  the  idea  from 
Follin,  is  a  representative  of  this  plan  of  operation.  A  flap  may  be 
made  extending  longitudinally  upward  on  the  abdomen  with  its 
hinge  at  the  root  of  the  penis,  as  in  Segond's  operation  for  hiatus 
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of  the  hladdcr.  It  should  lur  made  of  ample  size  to  allow  for 
ct)iitraction.  The  cdfjes  of  the  urethral  gutter  are  then  fre^lienciL 
The  tlap  is  then  turned  down  with  its  epidermal  side  toward  the 
IKMiis  and  its  raw  side  up,  and  attached  to  the  freshened  margins 
of  the  gutter.  The  scrotum  is  then  incisctl  transversely  in  two 
places,  one  incision  at  the  peno-scrotal  junction  antl  the  other  at 
a  little  distance  farther  hack  (or  down).  The  skin  i»f  the  scn>tum 
iK'tween  these  two  incisions  is  lifted  up.  which  makes  a  bridge-flap 
attached  at  lK)th  ends.  This  flap  is  brought  over  the  penis  with  its 
raw  lower  surface  opi)Osed  to  the  raw  upper  surface  of  the  newly 
placed  skin-flap.  The  plan  is  varied  in  many  ways  to  suit  the 
individual  case.  Hut  all  such  methoils  have  the  great  disadvantage 
of  placing  epidennal  surface  within  the  urethra,  so  that  later  the 
growth  of  hair  is  ver>*  troublesome.  To  turn  the  raw  surface  of 
a  skin-flap  inward  is  less  objectionable  even  with  the  contracticm 
which  is  sure  to  result.  To  secure  suitable  material  for  the  con- 
struction of  the  urethra  has  led  to  many  devices  very  ingenious 
in  plan,  all  more  or  less  diflicult  of  execution  u|K)n  a  small  field, 
and  some  of  them  defKntlent  for  success  uj^on  so  many  fortunate 
conlingmcics  as  to  l>e  impracticable  for  the  general  nm  of  cases. 

Tliicrsch's  ojKTation  is  one  of  the  less  complicated.  It  is  per- 
formed in  three  stages  as  follows:  First,  for  the  fonuation  of  the 
urethra  in  the  glans.  an  incision  is  made  in  the  glans  longitudinally 
at  each  side  of  the  urethral  gutter.  A  glass  or  metal  nxl  is  laid 
in  the  gutter  or  gnnn-e.  and  the  lateral  |)*»riions  nf  the  glans. 
that  i<,  the  parts  to  the  outer  edges  of  the  incisions,  are  brought  up 
over  the  hmI,  and  their  raw  edges  are  sutured  together  with  quill 
sutures.  Thus  the  rod  occupies  the  |>osition  t)f  the  new  urethra. 
WTien  this  iK)rtion  has  completely  heale*l  an*l  the  urethra  is  e>tal>- 
lished  in  the  glans  the  next  step  is  the  construction  *)f  the  penile 
portion  of  the  urethra. 

For  this  jniriM)>e  two  flaps  are  ma«le  longitu<linally  Uf>on  the 
lateral  asjH*cts  of  the  iK*nis.  (See  Fig.  2J^t^.  I.  II.  and  III.)  For 
instance.  I'lap  A  ha<  an  incision  at  the  left  '^ide  «•{  the  [XTiis  and 
fts  hinge  at  the  left  margin  of  the  urethral  gutter.  Map  U  lus 
its  incision  at  the  right  margin  of  the  \ireihral  gutter  and  its  hinge 
on  the  rij^ht  lateral  aspect  of  the  iK-ni-i.  I'lap  A  i*;  now  turned 
back  so  that  its  skin  surface  covers  in  the  uretlira  nhile  it-*  raw 
surface  i"?  outward,  and  i^  sutured  in  that  fNisiti.iii.  Map  \\  is 
now  slid  directly  across  and  sutured  so  that  its  imder  or  raw  sur- 
face lies  ujMin  the  raw  surface  t»f  I'lap  A  while  it^  skin  Mirface 
forms  the  dorsal  surface  of  the  new  urethra.  There  still  remain 
two  o|Kning*«.  <»ne  between  the  kilanic  and  the  |H'nile  |>ortii»n^  of 
the  new  urethra  aiul  another  at  the  ba^e  of  the  jK-niv.  To  clo>c 
the  first  <»iKning  ii>  margins  are  fre^liened  ami  the  prepuce  is 
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utilized.    The  prepuce  ir 
somewhat  voluminous  as 
prepuce  is  buttonholed  I 
slipped  through  the  opei 
upper  side  with  its  raw  su 


Fig.  233,  I,  II  and  III— Thiei 

OPERA 

the  gap  in  the  urethra, 
defect  remaining  at  the  I 
small  flap  of  skin  from  th 

] 

Hypospadias  occurs 
In  the  process  of  devel 
formed,  a  groove  appear 
forward  along  the  perine 
to  the  end  of  the  glans. 
over  and  join,  thus  formii 
behind  forward.    If  this 
ent  this  condition  called  1 
may  take  place  at  any  j 
farther  than  the  perineo-i 
it  has  proceeded  to  a  poi 
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commonest  of  all,  the  canal  may  end,  \cry  likely  in  a  pinhole  ori- 
fice or  a  tiny  slit  underneath  the  ^lans.  in  these  cases  the  prepuce 
may  be  normal,  but  is  usually  deficient  on  the  under  surface  and 
gathered  like  a  voluminous  hood  upon  the  dor>al  as|)ect.  Hy|x>- 
spadias  in  its  more  severe  forms  is  apt  to  be  associated  with  adhe- 
sions between  the  under  surface  of  the  jHrnis  and  the  scrotum  by 
which  the  penis  is  tied  down  by  fibrous  tissues  covered  with  integ- 
uments. Another  malfonnation  of  the  urethra  is  its  closure  by 
a  membranous  septum  at  its  distal  end  while  it  has  an  opening 
in  the  penile  or  perineal  regions. 

Trcatnunt. — W  hen  the  incomplete  urethra  terminates  some- 
where near  the  distal  end  of  the  jKMiis  it  is  not  really  necessar}'  to 
do  anything  for  its  extension.  Dut  if  it  is  thought  desirable  to  com- 
plete the  canal  it  can  be  done.  There  are  a  number  of  opcratioos 
for  this  purpose. 

Beck's  oiKTation  is  by  dissecting  up  a  portion  of  the  urcthn 
and  stretching  it  forward  and  transplanting  it  into  the  urethral 
groove  on  the  under  siile  of  the  glans,  wliich  lias  been  frohened 
to  receive  it.  In  case  there  is  no  groove  or  gutter  which  can  be 
utilized,  Ochsner  and  others  have  fKTforated  the  glans  and  pulled 
the  mobilized  urethra  through  this  (KTforation  and  sutured  it 
there.  Or  the  redundant  prepuce  can  he  u>ed  as  a  flap.  By  this 
methoil  an  incision  is  made  transversely  across  the  prepuce  and 
the  glans  thrust  through  this.  This  maneuver  brings  the  bridge 
of  skin  u|>on  the  under  side,  the  surface  of  which  has  been  prop- 
erly deniuleil  fur  apjK^sition  with  the  raw  surface  of  the  flap.  The 
flap  is  then  sutured  in  i>osition. 

When  the  uretliral  orifice  is  closetl  by  membrane  it  will  re- 
quire o|>ening ;  and  when  diminutive  it  will  need  dilating,  some- 
times quite  [tersistently.  A  small  gap  in  the  |>erineal  or  penile 
urethra  may  be  close<l  by  a  small  skin  flap  carried  over;  but  the 
lack  of  a  large  |)ortion  of  the  urethra  or  the  tied-<lown  condition 
of  the  penis  will  necessitate  a  considerable  aniount  of  work  for 
their  correction. 

Thitrscirs  ofHTation  as  described  for  epispadias  may  some- 
times be  adnptcn  to  liy|K>spadias. 

Wlun  the  |H*nis  is  curvetl  downward  and  held  by  adhesions 
it  must  first  Ih!  set  free  and  straightenetl.  Ihiplay  cU>cs  this  by 
diviiling  the  fi!)rous  hand**  transver^-ely.  This  can  be  done  sub- 
cutaneou>]y.  \\\\\  often  the  >kin  also  is  at  fault,  and  it  is  better 
to  divide  Innh  the  skin  and  the  fibrous  atlhcsjoiK.  Several  such 
incisions  may  he  necessary.  The  |HMiis  is  then  >tretched  upward, 
which  renders  the  tran>verse  incisions  li>iigitudinal,  and  they  are 
sutured  in  that  |)osition.  The  fK*nis  is  dre>sed  in  a  straight  posi- 
ton  strap[>ed  up  against  the  abdominal  wall  during  the  process 
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of  healing.  After  the  organ  has  been  thoroughly  straightened,  or 
in  cases  in  which  it  was  not  bound  down,  one  may  proceed  at  once 
to  the  formation  of  the  urethra.  This  begins  with  the  glans,  for 
which  Thiersch's  operation  for  epispadias  may  be  adapted.  After 
the  balanic  urethra  has  been  established  comes  the  task  of  con- 
structing the  penile  portion.  To  avoid  the  continual  soiling  of 
the  field  of  operation  and  the  wound,  it  is  often  best  to  establish 
perineal  drainage.  C.  H.  Mayo  advises  the  use  of  a  Jacobs  self- 
retaining  female  catheter  introduced  through  the  perineal  wound. 

C.  H.  Mayo  and  Van  Hook  each  have  a  very  ingenious  opera- 
tion. Or  Duplay's  operation,  or  some  modification  of  it,  may  be 
employed.  (See  Fig.  233,  IV.)  Two  longitudinal  incisions  are 
made,  one  at  each  side  of  the  urethral,  gutter,  parallel  with  it  and 
about  three-eighths  of  an  inch  from  it.  Transverse  incisions  are 
made  at  the  ends  of  these,  and  long,  narrow  flaps  are  dissected  up 
with  their  hinges  at  the  margins  of  the  urethral  gutter.  Two 
other  skin  flaps,  one  at  each  side,  are  formed  by  dissecting  back 
from  the  first  incisions.  A  glass  or  metal  rod  is  now  laid  in  the 
urethral  groove  or  gutter  and  the  first  two  flaps  are  turned  up 
over  it  with  their  skin  surfaces  inward  toward  the  rod  and  their 
raw  surfaces  outward.  They  should  not  be  so  wide  that  their 
margins  meet  over  the  rod.  The  two  lateral  flaps  should  now  be 
slid  up  over  these  and  attached  in  the  middle  line  with  quill  sutures 
or  lead  button  sutures,  with  the  raw  surfaces  partly  in  contact 
along  the  middle  line  and  apposed  to  the  raw  surfaces  of  the  two 
first  flaps  which  are  lying  over  the  rod. 

ADHERENT  PREPUCE 

In  fetal  life  the  mucous  lining  of  the  prepuce  is  normally 
adherent  to  the  glans,  and  this  condition  frequently  lingers  at 
birth.  Occasionally  continued  development  after  birth  soon  frees 
the  adhesion,  but  quite  as  frequently  if  neglected  it  becomes 
stronger.  It  may  give  rise  to  many  of  the  symptoms  caused  by 
phimosis,  but  the  most  frequent  are  retention  of  segma,  and  bala- 
nitis. It  should  receive  attention  in  every  instance  without  wait- 
ing for  symptoms.  The  prepuce  should  be  retracted  by  force, 
using  a  probe  or  grooved  director  as  a  blunt  dissector  if  neces- 
sary to  separate  membrane  from  glans.  The  smegma  is  washed 
away,  the  part  dried  and  lubricated  with  sterile  olive  oil  carbolized 
one  per  cent.,  or  with  sterilized  vaselin,e,  and  the  prepuce  drawn 
forward.  The  part  should  be  cleaned  daily  and  dressed  in  the 
same  manner  until  each  raw  surface  is  healed  soundly  and  sepa- 
rately, and  should  be  cleansed  daily  thereafter  at  the  bath. 
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PHIMOSIS 

Phimosis  is  a  malformation  in  which  the  prq)ucc  is  too  tight 
to  be  retracted  upon  the  glans  penis.  The  tight  foreskin  may  or 
may  not  be  redundant  at  the  end;  and  its  mucous  lining  may  or 
may  not  be  a<lhcrcnt  to  the  glans.  The  orifice  may  be  cKcluded 
or  small;  or  far  more  frequently,  even  in  the  ca^es  of  redundant 
prepuce,  there  is  a  sufficient  opening  for  passage  (»f  urine.  Kvery 
case  of  phimosis  needs  attention.  I  am  not  one  of  those  who  at- 
tribute all  the  ills  of  the  flesh  to  phimo>is,  yet  am  quite  certain 
it  is  capable  of  giving  rise  to  one  or  more  of  a  troublesome  list 
of  symptoms  and  conditi<His.  The  effects  of  phimosis  may  result 
directly  through  mechanical  obstruction  to  the  outflow  of  urine; 
such  as  painful  urination  and  retention  of  urine,  l^ter  this  may 
be  so  extreme  as  to  cause  dilatation  of  the  ureters  and  the  kidney 
pelves,  with  the  degeneration  of  the  kidney  structure  that  follows 
blocking  of  the  urinar)*  canal  at  any  point,  llcniia.  either  inguinal 
or  umbilical,  may  be  caused  and  perpetuate<l  by  straining  during 
micturition.  Prolapsus  ani  sometimes  results  from  the  same 
cause.  Other  effects  are  produced  reflexly  through  the  nervous 
system.  I^'or  example,  retention  of  urine  from  vesical  s|>asm,  in- 
continence fn»m  irritation,  muscular  spasm  in  a  lower  extremity 
causing  a  limp  simulating  early  hip-joint  disease,  extreme  nerv- 
ousness and  irritability,  constipation  fn»m  reflex  inhibition,  in- 
Sfmmia  or  night  terrors.  With  this  la>t-mentii»ned  symptom  the 
boy  is  in  the  act  (»f  falling  aslit'p  when  an  erection  occurs  produc- 
ing pain  from  tension  upon  adhesions,  or  irritation  which  causes 
him  to  wake  with  a  startled  cry;  when  he  settles  l>ack  to  sleep 
again  the  same  performance  is  repeated,  anil  he  Incomes  worn 
and  nervous.    <  )r  the  priapism  leads  to  masturlation. 

Chf»rea,  ei)ilepsy.  amaurosis  or  strabismus  1  have  never  met 
as  reflex  effects  of  phimosis.  Another  grouj)  (^f  results  come 
about  by  retention  of  smegma  prepuiialis  and  interference  with 
cleanlines>.  Smegma  may  l>e  accumulate<l  in  masses  of  the  size  of 
lentils  or  larger  masses  In^ncath  the  prefuice.  u>ually  tn'hind  the 
corona.  One  ha*i  seen  a  collection  of  the  size  of  a  navy  Inran 
emlK*dded  in  the  glans  which  was  corres|»i»nding!y  mis>hapen.  Re- 
tained secretion  seldom  givc'^  rise  to  malfi>rmation,  but  often  to 
irritation,  ami.  iKComing  infected,  cau^^e^  iiitlaminaii«»n.  Thus 
balanitis  is  a  coininon  ci^UNequcnce  of  phimosis;  and  iKTcasionally 
leads  to  urethritis  aiitl  cystitis. 

Trciitmcnt. —  I  he  Ix-^t  time  for  treatment  is  in  infancy.  With 
the  exceptiMii  i.f  th«tse  unusual  ca^es  in  winch  the  tl  .\v  of  urine  is 
entirely  or  alino-l  entirely   prevented,  trcatir.ent   ma\    Ixr  i>ost- 
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poned  until  the  umbilicus  has  I 
but  there  is  no  advantage  in  • 
disadvantage  in  waiting  until 
to  restrain  during  the  healin] 
until  balanitis  has  occurred,  j 
obliged  to  cut  through  the  sw< 
to  cleanse  beneath  it.  A  slight  < 
of  phimosis  should  be  treatec 
that  might  be  stretched  are  t 
dundant,  by  circumcision.  W 
sary  it  is  far  better  to  circum 
be  retractable,  but  it  should 
fall  forward  again  without  com 
this  looseness  should  be  secu 
lations  of  repeated  stretchings 
better  plan  is  circumcision  o 
It  is  not  invariably  necessary 
Sometimes  it  is  sufficient  to  ir 
mucous  lining  of  the  prepuce, 
the  adhesions  are  freed,  then  s 
so  as  to  expose  the  glans  aim 
in  front  by  the  incision  may 
and  a  stitch  or  two  be  taker 
lining  and  skin. 

Circumcision  is  a  small  o] 
and  surgically.   In  very  youn 
sary;  but  from  six  months 
should  be  used.    The  part  she 
and  then  by  an  antiseptic  sol 

It  is  a  great  convenience 
Esmarch  around  the  root  of  1 
then  drawn  forward  with  foi 
more  upon  its  skin  than  upon 
just  in  front  of  the  glans  w' 
the  like,  and  cut  off  in  fron 
the  glans  from  injury.  The 
ately  retracts  some  distance 
the  mucous  membrane,  espec 
amount  of  prepuce  that  shot 
ment.    There  should  always 
glandis  when  the  operation  v. 
of  sufficient  length  to  expose 
lining  of  the  prepuce  is  now 
under  it  a  grooved  director,  i 
the  proper  distance,  taking  < 
same  time.    The  comers  th 
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and  any  redundance  near  the  frenum  may  be  trimmed  off.  The 
cut  margins  of  the  mucous  membrane  ami  skin  are  united  by  in- 
terrupted sutures  of  fine  catgut,  first  placing  one  at  the  angle  of 
the  dorsal  incision  and  one  at  the  frenum  including  the  artery.  It 
is  worth  while  to  suture  each  third  of  an  inch.  The  Esmarch  is 
then  snipfK'd  o|K*n  with  scissors.  If  one  or  two  points  bleed  they  may 
be  conveniently  caught  by  an  extra  suture.  After  tr)'ing  many 
dressings  for  circumcision  I  long  ago  found  sterilized  olive  oil 
phenolated  i  \)ct  cent.,  the  most  comfortable  and  sati$factor>'. 
Gauzes,  collodion  and  the  rest  are  all  uncomfortable  or  stick  to 
the  wound,  or  become  urine  soaked.  A  narrow  strip,  a  foot  or 
more  long,  of  absorlwnt  cotton  should  be  torn  off  the  layer,  and 
wound  about  the  penis.  The  organ  should  be  thickly  enveloped 
in  the  cotton  from  the  root  to  the  meatus.  A  few  drachms  of  the 
carbolized  oil  are  then  poured  in  upon  the  glan<^,  and  a  patch  of 
cotton  laid  uiK>n  the  top.  If  the  boy  urinates  the  urine  runs  over 
the  oily  cotton  and  does  not  affect  the  wound :  the  oil  also  tends 
to  prevent  readhesion  of  the  mucous  membrane  and  glans.  The 
mother  is  directed  to  pour  on  a  drachm  of  the  oil  once  or  twice  a 
day.  Some  cases  are  then  lightly  bandaged  around  the  waist.  If 
the  cotton  stays  in  place  it  is  left  two  days  Inrfore  the  first  change. 
The  mother  is  taught  how  to  apply  the  dressing  if  the  child's 
restlessness  displaces  it.  Ttie  fine  catgut  sutures  usually  never  need 
to  be  removed,  as  they  comjc  away  in  a  few  days. 

PARAPHIMOSIS 

In  paraphimosis  a  somewhat  tight  prepuce  has  been  retracted 
behind  the  cnrona  glamlis  and  caused  constriction  interfering  with 
the  circulation  in  the  parts  distal  to  it.  If  unrelieved,  ulceration 
and  sloughing  would  occur,  sooner  or  later,  according  to  the  degree 
of  the  constriction.  It  is  not  necessary  that  the  constricting  band 
be  extremely  tight  to  cau^e  edema  and  inflammation.  Fig.  234 
was  photographed  on  the  third  day.  It  shows  a  cimstriction  only 
moderately  tight,  so  that  for  a  moment  the  inexiK'rienced  might 
doubt  the  nature  of  the  ailment. 

Treatment. — The  glans  must  be  retlucetl  through  the  con- 
stricting ring  or  band  of  the  tight  prepuce.  An  anesthetic  is 
generally,  though  not  always,  necessar)-.  The  corona  then 
lubricati'd  with  oil  or  vaseline,  and  the  \yQ%\\<  cncircletl.  ju^t  be- 
hind the  swelling,  by  the  left  index  finger  and  thumb  of  the  sur- 
geon. The  swollen  glans  i<  then  gently  and  per^iMently  pressed 
backward  by  the  thumb  and  fingers  of  the  right  hand,  while  the 
prepuce  i<  pullc<l  forward  with  the  left,  until,  the  e<lema  having 
been  lessenetl.  the  glans  recetles  through  the  con>tricting  prepuce. 
A  few  minutes*  time  is  usually  sufficient  for  a  reduction.  But 
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the  process  may  be  much  more  difficult  and  tedious.  The  tissue 
may  be  so  stiffened  from  the  swelling  that  relief  by  this  method 
is  impossible.  In  this  case  the  constriction  must  be  divided  longi- 
tudinally in  the  middle  line  upon  the  dorsum  of  the  organ,  by 
passing  under  it  a  sharp-pointed  curved  bistoury.  A  wet  anti- 
septic dressing  should  then  be  applied.  Following  every  case  of 
paraphimosis,  when  the  swollen  tissues  have  returned  to  the  nor- 
mal  condition  a  circumcision  should  be  performed. 

OTHER  CONSTRICTIONS  OF  THE  PENIS. 

Constriction  of  the  penis  by  a  thread  or  string  or  rubber  band, 
wire,  or  metal  ring  is  occasionally  met,  and  the  encircling  body,  if 


Fig.  234,  Paraphimosis,  Only  moeJeratcIy  liyitt  coii^trictiorL  3d  day.  18  tnos. 

narrow,  may  so  bury  itself  in  the  swollen  tissues  as  to  be  hidden.  A 
suspicion  of  the  cause  should  be  suggested  by  the  swelling  and  lead 
to  its  discovery  and  division. 

Treatment. — The  removal  of  a  metal  ring  may  be  facilitated 
by  bandaging  the  penis  with  a  narrow  bandage  tightly  and  evenly 
applied  beginning  at  the  distal  end  and  squeezing  back  the  blood 
and  serum,  part  of  which  may  be  allowed  to  escape  through  needle 
wounds.  When  the  size  of  the  penis  has  thus  been  reduced  and  a 
lubricant  used  the  ring  may  be  slipped  off.  I  was  once  obliged  to 
remove  from  a  boy's  penis  a  heavy  steel  ring  by  slipping  diago- 
nally beneath  it  a  fine  saw  such  as  jewelers  use,  and  cutting  out- 
ward. 

DISLOCATION  OF  THE  PENIS 

may  be  produced  by  direct  violence  so  that  it  is  thrust  down- 
ward within  the  scrotum.  It  should  be  restored  to  its  position  by 
careful  manipulation. 
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Balanitis  or  inflammation  of  the  prepuce  may  be  due  to  the 
presence  of  the  ordinar)'  pyogenic  organisms  or  to  the  genns 
of  gonorrhea,  diphtheria  or  erysipelas.  Phimosis  favors  infec- 
tion by  retaining  the  secretions,  which  decompose.  Traumatism 
sometimes  starts  the  trouble.  One  has  seen  it  caused  by  slovenly 
efforts  at  loosening  preputial  adhesions  and  stretching  of  the  fore- 
skin. 

Trcaimcnt. — Treatment  is  by  removing  irritating  material 
such  as  smegma  from  beneath  the  prepuce  and  behind  the  corona. 
This  may  sometimes  be  accomplished  by  the  use  of  a  syringe,  and 
solution  of  mercuric  bichloride,  i  to  4000  or  1  to  500a  Dressings 
wet  with  the  same  solution,  or  with  lead  and  opium  wash,  or 
boric  acid  solution  should  be  constantly  applied. 

In  the  gonorrheal  forms  the  use  of  silver  nitrate  solution  one 
or  two  per  cent.,  or  of  argyrol  solution  10  to  15  i>cr  cent.,  once  or 
twice  a  day,  with  mild  lotions  at  short  inter\'als,  arc  efllicient  Ice, 
or  ice  patches  in  the  acute  stages  and  bathing  with  hot  solutions  in 
passive  edema  are  useful.  In  phimosis  it  may  \k  ncccsrary  to  split 
open  the  prepuce  in  order  to  cleanse  beneath.  The  circumcision 
should  not  be  completed  during  the  attack  of  inflammation,  but 
subsequently. 

URETHRITIS 

Urethritis  may  occur  independently,  but  is  more  often  asso- 
ciated with  balanitis.  It  may  be  simple  or  gonorrheal.  Simple 
urethritis  seldom  extends  deeper  than  the  fossa  naviculari>. 

SymptofPis  and  Diagnosis. — The  simple  form  causes  |)ain  on 
micturition,  and  a  discharge  of  pus,  and  sometimes  gluing  together 
of  the  lips  of  the  meatus  with  the  discharges.  The  gonorrheal 
form  is  more  severe,  extends  deeper  and  is  more  persistent.  In 
fact  it  may  present  the  usual  symptoms  and  complications  of  the 
same  disease  in  the  adult  although  they  ditTcr  in  their  relative 
frequency.  Constitutional  symptoms  and  orchitis  are  less  com- 
mon in  the  boy  than  in  the  man.  .\rthriti«-  HTcnrs,  infre<|uently. 
but  sometimes  in  a  severe  form.  (See  Section  on  Cloni>ct>ccu$ 
Arthritis.)  Conjunctivitis  is  a  far  more  frequent  complication. 
Secondary  lymphadenitis  occurs.  One  shoidil  ni>t  be  !»ur])riNetl 
at  discovering  sinrcific  inflammation  of  the  ^:eniii>-urinar}*  organs 
in  very  young  boys  or  even  in  infants.  althouj;h  it  is  far  le>5 
common  than  vulvovaginitis  in  little  girN.  The  detectiim  of  the 
gonococcus  with  the  microscope  is  the  c»nl>  jM^^itivc  proof  of 
gonorrhea. 

Treatment. — Treatment  is  the  same  as  in  the  adult,  with  the 
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exception  that  a  great 
infection  from  being  c 
eyes  or  other  mucous  i 
should  be  kept  dressed 
quently  at  each  deansii 
tic  solutions,  such  as  ti 
20  per  cent.,  protargal ; 
to  2000.  The  urine  s 
by  alkaline  diuretics  an 

UNDESCENDED  TES 

The  testes,  formed 
scrotum  during  the  nini 
mon  to  find  in  the  ma! 
testicles  are  absent  fro 
sometimes  be  discovere 
inguinal  canal,  or  it  ma 
In  many  of  these  cases 
few  weeks  of  life,  and 
normal.  But  it  may  p< 
orchidism  is  a  worrison 
are  concealed  within  tl 
indefinite  time  before  | 
they  fail  to  appear  the 
increases,  and  th,e  boy 
In  other  cases  the  testi 
ment  of  the  gubemacul 
and  fails  to  enter  the  j 
neum. 

This  latter  is  not  sc 
may  functionate  out  of 
tales  for  some  athletic  e 
apt  to  be  injured,  and 
that  remains  within  the 
velcpment,  becomes  deg< 
be  of  use.    It  may  be< 
hernia,  or  become  gang 
the  seat  of  tumor  or  of 
in  the  inguinal  canal  ma; 
duce  a  hernia  when  it  < 
The  diagnosis  prese 
in  case  of  finding  a  sma 
any  of  the  possible  situ; 
the  scrotum  as  to  wheth< 
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Treatment. — In  the  very  young  subject  the  testicle  lingering 
in  the  inguinal  canal  may  be  assisted  in  its  descent  by  manipula* 
tion  repeated  each  time  the  infant  is  diapered.  In  those  cases 
in  which  the  testicle  appears  sometimes  outride  of  the  alxlomen 
and  again  disap[>ears  within,  and  yet  is  not  attached  to  a  loop  of 
intestine,  it  may  be  caught  outside  and  prevented  from  returning 
within  by  the  application  of  a  truss.  With  a  testicle  in  any  of  the 
erratic  situations  outside  of  the  abdomen,  operation  is  not  abso- 
lutely demanded  unless  the  misplaced  organ  is  painful;  yet  it 
may  be  transplanted  to  the  scrotum.  As  an  exception  may  be 
noted  the  very  rare  instances  in  which  the  wandering  testis 
has  emerged  at  the  femoral  ring,  in  which  case  it  should  be  un* 
disturlnrd  unless  too  troublesome,  when  it  should  be  removed.  If 
a  testicle  in  the  inguinal  canal  is  attached  to  a  loop  of  bowel  an 
operation  is  required,  both  for  bringing  down  the  testicle  and 
for  replacing  the  bowel  and  closing  the  inguinal  ring.  With  both 
testicles  retained  within  the  abdomen,  or  inguinal  canal,  or  unde- 
scended or  misplaced  \x\yoT\  the  outside  of  the  body,  it  is  very 
desirable  tliat  one  or  both  should  be  transplanted  to  the  scrotum, 
or  at  least  lilnrrated  from  the  abdominal  cavity. 

The  best  time  for  operation  is  after  the  boy  has  attained  suffi- 
cient age  and  strength  and  the  parts  are  large  enough  to  manipulate 
conveniently,  therefore,  not  until  the  sixth  year.  Yet  o|Krration 
should  not  be  postponed  until  puberty,  as  the  organ  will  better 
undergo  the  developmental  changes  of  that  |H.Ti(Ml  if  in  its  normal 
than  in  an  abnormal  situation.  Hence,  the  eleventh  or  twelfth 
year  is  a  favorable  age  for  the  operation.  Yet  if  an  associated 
hernia  demand  o|>eration  at  an  earlier  age  it  may  be  done  in  con- 
nection with  the  hernia  operation  at  any  time  after  the  fourth 
year.  The  principles  of  the  operation  are  the  same  whatever  the 
situation  of  the  erratic  testis.  Hevan  has  considereil  the  subject 
fully,'  an<i  his  directions  are  practicable.  I'irst,  in  case  the  testi- 
cle is  in  tlie  inguinal  canal  or  outside  the  external  ring,  an  incision 
is  made  uihmi  the  canal,  from  the  external  ring  upward  and  out- 
wanl  a  <li>taiue  of  three  inches.  The  incision  <l«x*s  not  involve 
the  scrotum.  'Hie  ajn^neurosis  of  the  external  oblique  is  divided 
and  rLtractid  the  same  as  in  a  Hassini  o|H.Tati4)n  for  inguinal 
hernia :  and  tlu-n  the  cremasteric  and  transversalis  fa^ix  are  tli- 
vided  thnnighoul  the  whole  length  of  the  wound.  The  testicle 
is  then  «h^covercd  with  its  [K)uch  of  peritoneum.  The  lK*riiimeum 
alx»vc  tlu*  tcNtioK'  shoultl  l>e  carefully  separated  from  the  cord, 
and  that  iH)rtion  of  it  in  contact  with  the  testicle  should  l^e  re- 
tained as  a  tunica  vaginalis,  lieing  cut  otT  from  the  rest  and 
cli*>e«l  wiili  a  purse  string  suture  of  catgut.    The  |>eritonetmi  is 

'Jour.  .\in.  Med.  .\««n.,  Sept.  ig^  1903- 
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closed  with  ligature  or  suture, 
bed,  and  the  length  of  the  coi 
pulling  upon  it  and  freeing  it 
of  connective  tissue  which  r 
should  be  stripped  from  the  c 
and  the  vas  which  should  b^e  i 
by  blunt  dissection.  By  these 
and  lengthened  that  the  test 
inches  below  Poupart's  ligan 
enough  there  are  other  mean 
scribed  later.  The  fingers  ar 
of  the  wound  and  down  into  1 
in  which  the  testicle  is  placed 
by  suture  which  also  passes  th: 
of  the  ring,  above  the  cord,  bi 
cise  pressure  on  the  cord. 

The  wound  is  closed  as  : 
forming  a  new  canal  for  the  c 
Poupart's  are  sutured  togethc 

Secondly,  in  case  the  te? 
or  in  case  the  cord  is  not  sui 
method,  the  inguinal  canal  si 
If  the  testicle  is  within  rea 
opening  with  the  finger  and 
be  found  that  the  obstacle  tc 
shortness  of  the  vas  but  of  1 
is  not  essential  to  the  nutrit 
ceives  a  sufficient  blood  suppl 
nett  long  ago  taught.  The 
lighted  and  divided;  and  wh 
the  testicle  can  be  brought  c 

Thirdly,  there  are  to  be 
testicle  is  misplaced  in  the  p 
be  that  only  a  few  fibers  of  tl 
mal  situation,  and  when  th< 
placed  in  the  scrotum.  Or 
through  an  incision  and  wit! 
jured  ring.  Then  by  tunn 
an  incision  abov.e  the  scrotu 
that  receptacle,  it  is  transplai 

SUPERNt 

One  occasionally  hears 
coming  to  examine  the  boy 
finds  a  hydrocele  or  a  herni 
epididymis. 
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TUMORS  OP  THE  TESTIS 

Tumors  of  the  testis  arc  either  cong^ital  or  acquired,  and  are 
innocent  or  malignant.  Congenital  tumors  are  said  to  be  usually 
dermoids,  although  myoma,  adenoma,  enchondroma,  sarcoma  and 
carcinoma  have  Ucen  reported.  Dermoids  of  the  testicles  are  ex- 
tremely rare  (see  Section  on  Dermoids  in  the  Chapter  on  Tumors), 
most  of  the  cases  reported  as  such  having  proved  to  be  dermoids 
of  the  scrotum.  Innocent  cysts  connected  with  the  seminal  tubules 
occur.  lUit  all  innocent  tumors  of  the  testicle  are  very  rare  in 
children.  Carcinoma  less  frequently  occurs  than  sarcoma.  It  is 
usually  congenital  and  runs  an  extremely  rapid  course  to  a  fatal 
end.  Sarcoma,  the  most  frequent  of  the  malignant  tumors  of 
early  life,  is  a  disease  of  childhixxl  rather  than  of  infancy.  The 
tumor  usually  begins  in  the  epididymis  or  the  testis  itself  rather 
than  its  coverings.  It  is  generally  smooth  and  rounded  in  its  out* 
lines,  and  heavy.  It  is  generally  hard,  although  it  is  apt  to  un* 
dergo  cystic  degeneration  and  to  fluctuate  in  some  part.  In  these 
points  it  resembles  dermoid,  though  it  may  be  mistaken  in  the 
beginning  for  tubercular  epididymitis  or  gumma.  But  these  en- 
largements, and  all  innocent  neoplasms,  are  slow  in  growth,  while 
sarcoma  is  rapid. 

Treatment, — The  treatment  of  tumors  of  the  testicle  is  prompt 
removal.  The  innocent  tumors  would  do  no  harm,  at  least  for  a 
time.  Hut  with  the  malignant  growths  the  only  hope  lies  in  early 
and  coni])lcte  extin)ation.  By  the  time  a  certain  diagnosis  of 
malignancy  can  Ik'  made  it  may  be  too  late  to  prevent  a  recurrence 
after  removal.  If  the  lapse  of  time,  together  with  other  charac- 
teristics, has  alrca<ly  [>roven  the  inncKcncc  of  the  growth,  it  may 
not  be  necessary  to  sacrifice  the  testicle  in  the  removal  of  the 
tumor. 

ORCHITIS 

.Acute  orchitis  usually  ocairs  from  traumati^^m.  This  may  be 
either  accidental  injur\\  or  surgical  trauma  in  the  neighborhixKl, 
such  as  oiKTaiions  for  hernia  or  hydriKcIc,  or  the  pressure  of  a  truss 
upon  an  untlcsccnded  testicle  mistaken  f«»r  a  heniia.  It  usually  sub- 
sides under  rest,  elevation  of  the  parts,  and  the  um*  of  lead  and 
opium,  or  other  lotion.  Orchitis  from  nunnps  and  gonorrhea  must 
be  extremely  rare  in  boys. 

TORSION  OP  THE  SPERMATIC  CORD 

This  curious  accident  I  have  never  met.  but  cases  have  been 
reported  by  Nicoladoni,  Br>ant,  Chaen.  an<l  4»ihers.  It  may  occur 
at  any  age,  though  most  freijuently  in  adolescents  or  young  a<iults, 
and  is  more  apt  to  take  place  when  the  testis  has  not  completely  de> 
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scended  into  the  scrotum.  The 
it  allows  of  escape  from  man}/ 
dent.  Other  predisposing  cau5 
flat  or  rather  double  shape  of  ti 
forms  of  violent  exercise  have 
no  cause  is  given. 

The  spermatic  cord  is  fou 
having  turned  once  or  more,  a 
degree  of  the  twisting  and  the  1 
condition.  Inflammation  or  ga 
tunica  vaginalis  contains  fluid, 
atrophy  of  the  testicle,  may  res 

Symptoms  and  diagmsis.- 
inguinal  canal,  or  groin,  ioge 
pulse  and  symptoms  of  shock, 
percussion  and  irreducible,  and 
is  no  impulse  on  coughing.  Tl 
muscles,  and  constipation.  Sc 
time.  This  condition  in  a  boy  : 
hernia,  or  for  traumatic  orchil 
is  borne  in  mind  and  the  case 
need  not  occur. 

Treatment, — An  incision  s 
and  the  cord  and  their  condi 
has  approached  gangrene  the 
even  if  it  does  not  slough  it  wi 
viable  the  cord  should  be  unt 
the  circulation  by  irrigating  w: 
the  inflammation  if  that  is  pr 

VAI 

Occasionally  cases  of  va 
It  is  certainly  not  a  common 
infrequent  during  adolescence. 

TUBERCULOSIS  OF  THE 

D 

Tubercular  orchitis  and  e 
occur  not  infrequently  in  chil< 
part  of  a  general  tuberculosis. 

Etiology. — The  disease  m 
cases  general  infection  or  oth( 
testicle  or  epididymis.  Direc 
with  extreme  rarity. 

Pathology, — The  tubercu 
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cpidKl>Tnis,  and  then  extend  to  the  cord  and  testis :  or  it  may  occur 
in  the  testis  itself.  In  some  instances,  a  fibroid  chanj^ne  takes  place 
and  the  tubercular  masses  entirely  disappear.  In  other  cases  casea- 
tion occurs  as  with  tubercular  inflammation  eUcwhere,  and  ab- 
scess forms  and  discharges.  This  is  esi)ecially  liable  to  occur  if 
pyogenic  organisms  gain  access  to  the  tubercular  focus.  In  mixed 
infections  the  lymphatics  are  more  likely  to  be  involved  and  other 
foci  to  become  infected  and  to  suppurate. 

Sy9nptofns  and  Diagnosis. — The  <liscase  comes  insidiously,  often 
being  discovered  by  accident.  A  history  of  previous  traumatism 
may  be  given,  but  this  may  be  true  also  of  sarcoma,  of  hydrocele  and 
hernia  and  even  syphilitic  testitis.  A  swelling  is  found  in  the  tes- 
ticle or  the  epididymis  or  both.  The  swelling  is  painless  and  not 
tender,  nodular  or  irregular  in  outline,  hanl,  and  grows  slowly. 
Occasionally  the  onset  is  more  acute.  If  it  suppurates  it  forms  the 
usual  sinuses  with  livid  edges,  and  runs  the  slow  but  persistent 
course  characteristic  of  tubercle.  In  suppurating  cases  there  arc 
usually  other  local  manifestations  of  surgical  tuberculosis. 

Prognosis, — If  the  general  health  can  be  improved  and  the 
kKal  condition  be  properly  treated  the  trouble  may  subside,  although 
it  is  probable  that  the  testicle  will  subsequently  atrophy.  Extension 
to  the  vas  deferens,  vesicuLnc  and  bladder  is  not  common. 

Treatment. — General  treatment  for  tulxrculosis  should  always 
be  thoroughly  and  perseveringly  carried  out.  (Sec  Section  on 
Tuberculosis. ) 

Locally  a  sus])ensor\'  bandage  should  be  used.  Inunctions  of 
ointment  of  mercury'  or  of  io<lide  of  lead  are  useful.  .-\lso  pressure 
by  bandage  or  strapping.  If  suppuration  iKTsist.  or  if  the  part  be 
found  riddled  with  sinuses,  it  is  better  to  remove  it.  If  only  an  cpi- 
did}'mis  is  diseased,  it  may  suffice  to  remove  that  atone* 

SYPHILITIC  TESTITIS 

This  is  a  very  unusual  manifestation  of  lues  heretlitaria.  Both 
testicles  are  apt  to  be  atTected,  with  sm<x>ih  and  regular  swelling. 
The  epi<li<lymis  remains  free.  The  swelling  di>apfK*ars  under  the 
use  of  mercury  internally,  or  locally  by  inunction,  and  of  potassium 
iodide. 

HYDROCELE  IN  THE  If  ALE 

Hydrocele  is  congenital  or  acquired.  The  ci>ngenital  form  is 
dironic,  the  acquired  may  be  acute  or  chronic.  The  congenital 
exists  because  of  a  fault  in  the  process  of  develo[»ment  of  the  tunica 
vaginaliN  testis,  its  water>'  accumulation  Inking  deriveil  from  the 
peritoneal  cavity.  Other  variations  in  this  pn Kress  of  development 
determine  which  of  several  varieties  will  occur  if  the  disease,  acute 
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or  chronic,  is  acquired  as  a  result  of  sonic  irritation  of  the  serous 
sac#  Hydrocele  in  any  form  may  oocur  upon  one  or  both  sides. 
(See  Fig.  235.) 

Det'dopmcnt  of  the  tunica  vaj^inalis  testis, — ^The  testicle  in  its 
developmental  descent  from  the  abdominal  cavity  to  the  scrotum, 
carries  with  it  upon  its  anterior  aspect  a  process  of  the  peritoneum. 
This  process  should  become  sealed  oflF  from  the  general  peritoneal 
cavity  at  the  internal  rint^,  and  the  portion  of  it  which  extends  from 
the  ring  to  the  upper  end  of  the  testicle  should  become  obHterated 
as  a  cavity,  remaining  merely  as  a  strand  of  fibrous  tissue.  Only  the 


FlC.  23s.     DorULE  CONCEJilTAL  HYDROCELE  AND  UMOIUCAL  HISKIA- 

lower  end  of  the  serous  sac,  that  which  Hes  in  front  of  the  testicle, 
should  remain  a  serous  cavity,  the  tunica  vaginalis  testis. 

Congenital  IlynRocELE. — ^But  the  vaginal  process  may  fail  to 
separate  from  the  peritoneal  cavity,  and  being  filled  with  serous 
fluid  from  that  cavity  forms  a  congenital  hydrocele,  (Fig,  236.) 
This  appears  as  an  elastic  swelling  in  the  scrotum  and  cord.  It  is 
translucent.  That  is,  if  in  a  darkened  room  a  light  be  held  at  one 
side  of  it  and  shaded  by  tlie  hand,  while  the  tumor  is  viewed  through 
a  spool  or  any  opening  a  third  of  an  inch  in  diameter  placed  against 
it  opposite  the  light,  it  appears  semi- transparent, 

A  solid  tumor  or  a  hernia  does  not  transmit  light  in  that  man- 
nen  The  fluid  from  this  hydrocele  can  be  gradually  squeezed  into 
the  abdomen  when  the  patient  is  recimibent,  and  on  releasing  the 
scrotum  and  the  ring,  with  patient  upright,  the  sac  gradually  refills/ 
The  fluid  does  not  disappear  at  once  in  a  mass  as  a  hernia  might, 
nor  reap[>ear  in  the  same  manner,  but  gradually,  as  the  fluid  runs 
through  the  narrow  opening  at  the  neck  of  the  sac.  Congenital  her- 
nia ?uid  hjrdrocele  may  and  often  do  coexist.  Or  the  opening  of  the 
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hydrocele  may,  through  extra  strain,  be  enlarged  and  allow  a 
knuckle  of  intestine  to  protrude. 

FuNicuL^vR  Hydrocele. — Separation  may  take  place  only  be- 


Fic.            Congenital  Fh;.    237.     FrNicvLAi  Fic  238.  Infaxtilc  my- 

iiYDKfMKLK     Km  ire  HYMMCUL    FufiiaiUr     mocklil  Vagmalproc- 

vsKinal    prnci-ss    fills  procesf  only  fills  with     cs%  1  short  mc  fillH 

with   ]>critoncal    fluid.  pcritoneil  fluid.              with  fluid. 


tween  the  tunica  vaginalis  and  the  funicular  process,  leaving  the 
game  condition  as  that  of  congenital  hydrocele,  excepting  that  the 
testicle  with  its  serous  portion  is  below  the  swelling.    (Fig,  237.) 


Fli..  1  lYhkiHKI.F  OF 

THK  «iik!i.  F'.jnu'ular 
with  ihiul 


FUI,  240     llYDtiK-CLC  or 
IHK  TI  NICA  VAC.INAUS 

TESTIS.  Funicular  priMT- 
c^N  clo>rd.  Tunica  \aii- 
inalis  only  diMcndcd. 


Fic.  241  Hyomili  or 
THI  *  ANAL  i>r  s\-\K. 
0»rrr*p<iod*  to  infan- 
tile hydrocele  in  the 
male. 


Infa.stii.k  Hydrocele. — Here  occlusion  of  the  opening  into  the 
pcritctiK-at  cavity  has  taken  place,  antl  fluiil  accumiilatetl  in  the  com- 
mon vac  the  tunica  vaginalis  and  funicular  process.  {  Fig. 
The  swelling  presents  the  translucence  «>f  the  congenital  variety  and 
of  all  hxdrttcelc*.  hut  it  does  not  yield  to  pressure  because  the  fluid 
d<»es  ni>t  escajK*.  The  tumor  is  somewhat  jH.'ar->ha|K*<l.  roundnl 
bel(»\\  and  })ointed  at  the  inguinal  ring.  The  toticle  is  behind  and 
bek)W  it. 

Hvi)K(»iKLE  OF  111E  Cord. — The  tubular  part  of  the  serous  pro- 


694 


SURGICAL  DISEASES  OF  CHILDREN 


cess  corresponding  to  the  cord  has  become  separated  from  the  peri- 
toneum and  from  the  tunica  vaginalis,  and  is  distended  with  fluid. 
(Fig.  239.)  It  forms  a  firm  elliptical  swelling,  between  the  testicle 
and  the  inguinal  canal,  sometimes  extending  quite  into  the  canal  to 
the  internal  ring.  This  variety  of  hydrocele  more  than  any  other 
is  apt  to  be  mistaken  for  a  solid  tumor  or  for  hernia.  Both  Holmes 
apd  Owen  record  the  common  experience  of  seeing  children  wearing 
trusses  over  such  cysts.  Twice  in  the  last  two  months  cases  of  this 
kind  have  been  sent  to  me  as  "  irreducible  hernia,"  by  physicians. 
They  do  resemble  hernia,  and  the  test  for  translucence  cannot  be 
applied.  But  they  are  harder  than  a  hernia,  have  not  the  thickness 
at  the  neck,  are  very  regular  in  outline,  have  no  tympany  or 
gurgling. 

Hydrocele  of  the  Tunica  Vaginalis  Testis. — (Fig.  240.) 
Ordinary  hydrocele  is  less  frequently  met  in  children  than  the  other 
varieties.    Its  situation,  feel,  and  translucence  make  diagnosis  easy. 

Hydrocele  in  the  Female. — Hydrocele  may  occur  in  the  canal 
of  Nuck,  and,  being  sealed  off  from  the  peritoneum,  appears  as  a 
small,  firm,  painless,  subacute  or  chronic  swelling  between  the  ingui- 
nal canal  and  the  labium.    (Fig.  241.) 

Treatment. — Many  of  the  acute  hydroceles,  which  come  from 
no  very  clearly  defined  cause,  in  the  course  of  an  erythema  about 
the  genitals  or  buttocks  or  perhaps  from  squeezing  the  parts  between 
the  fat  thighs  of  the  infant,  disappear  spontaneously  after  a  few 
weeks ;  also  that  after  scarlet  fever.  If  there  is  any  possible  source 
of  irritation  in  the  neighborhood,  such  as  phimosis,  balanitis,  or  a 
skin  eruption,  this  should  be  treated.  The  swelling  should  be  so 
supported  that  it  is  not  caught  between  the  thighs.  The  congenital 
and  funicular  varieties  should  be  treated  by  trussing.  Very  likely 
the  opening  between  the  sac  and  the  abdomen  will  close.  If  it  does 
not,  it  should  in  due  time  be  closed  by  operation  upon  the  same  prin- 
ciples as  the  radical  operation  for  hernia.  The  other  varieties,  if 
they  persist  after  several  weeks,  may  be  dissipated  by  one  or  two 
tappings.  If  this  does  not  cure,  some  advise  injecting  a  i  to  5000 
solution  of  mercuric  bichloride  or  a  wine-colored  solution  of  iodine, 
or  a  few  drops  of  carbolic  acid  in  glycerine,  into  the  sac.  The  irri- 
tant sets  up  a  moderate  inflammatory  reaction  in  the  lining  of  the 
sac,  which  stops  the  extra  secretion. 

Injection  methqds  should  never  be  tried  in  the  congenital,  funic- 
ular, or  infantile  varieties.  In  the  first  two  the  irritant  will  surely 
escape  into  the  peritoneal  cavity  and  cause  trouble.  In  the  infantile 
form  one  cannot  be  sure  the  separation  from  the  peritoneum  is  quite 
complete.  And  I  have  more  than  once  known  an  infantile  hydro- 
cele to  suddenly  disappear  into  the  abdominal  cavity,  presumably 
bursting  open  the  old  channel  which  had  been  closed.    Once  this 
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oeeurrcd  jiist  as  I  waui  prcpairin^  to  oprratr.  I  do  not  ti»e  tojcctiaot 
at  all;  preferringt  t{  anythirtg  more  than  Xakp\mtg  U  nccemry,  ooe 
of  I  wo  procedures.  One  to  lay  open  the  scrorum^  clti^!^  out  the 
sac,  iyin^  off  it$  neck  and  closinif  the  wotmd.  If  it  it  infantUe  hv* 
droceie,  a  >maU  iw>rtkm  of  the  sac  may  be  left  t>elow  to  serve  as  m 
tunica  vajjinalis.  *Vhc  of  her  plan  is  to  lay  fjpcn  the  touch  il% 
interior  walU  with  carbrilic  actil«  rermn  ing  any  excess,  and  pskck  the 
cavil)  KMXh  |^au£e  to  close  by  graoulatjoti.  or,  after  granulaticms 
fornix  by  adhesion. 

CYST  OP  TH&  SPERMATIC  CORD 

A  condition  ntay  occur  exactly  rrscmhltng  chronic  hydrocele 
of  '  and  extema)  a|i()raraoce.  being  in  the 

8ati  ;.ipe, 
io  tense  as  to  seem  almost 
9oltd,  translucent*  n^il  very 
patnftiK  But  ufjon  f>peration 
it  i%  foun<i  that  by  careful 
section  the  thin  walled  l 
can  be  removes!  entire,  not  be- 
tnj3f  contjnunti«  al  either  end 
>hilh  the  tunica  va^rinalis  or 
the  filirniis  remains  of  the  funic- 
ular process.  I  See  Fig,  Z42.) 

i  >ne  «eld(itn  finds  any  ae« 
c(»  1  in  the  text- 

In*  '  >liably  not  hydroceles,  but  rmutns  of  tlie  hyda- 

tids of  Muri^agtu,  |M-rsjAtinj^  fnim  einhryonic  life  ami  ilrrelopii^  in 
c>^l-ltkf  fortn  in  close  pniximtty  to  the  spemiatie  o^rd. 

Tfcaim^ut. — They  niay  l>e  treated  exaclty  the  «anie  as  hydro- 
rde,    I  Mm  111  a  much  nicer  method  than  by  opcoaog  and 

ca uteri.:  \  carbolic  acid. 

lUSPLACEMBNT  OF  OVARIBS 

Mt^placrmetit  of  ovaries  may  occur  either  con|;enttany  or  later. 
On  h  o%iiries  may  be  found  tn  the  tnpiinal  canal  or  the  canal 

of  r  in  the  femoral  canal.    They  may  be  redticibk,  or.  be* 

cumini^  attached  in  the  malpcuition,  may  be  irrrilodhle  ami  ♦ubjrct 
Iti  injury  like  the  nii»placed  testis^  or  to  pdn  and  iweUing  at  the 
menstrual  periods*  Ilemia  of  teilesttiie  may  folkm  the  wmnderni|[ 
ovary, 

TfAi/Minsr, — If  reducible,  a  tntas  sbuotd  be  usetL  If  trrr.^irtblr 
ami  iriviuit:  tnxitile,  an  uperation  should  be  performed  n  he 
alNkitnen  and  dosing  the  opening  as  in  the  r4tii«^  op- 
hcmia. 


Fnk  141.  CvsT  or  tMS  &r«&MAiic 
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OVARIA] 

Ovarian  tumors  may  occur 
times  even  congenital.  They  are 
innocent  tumors  are  simple  cysti 
— see  Ctopter  on  Tumors).  Tl 
comata  or  carcinomata,  the  fom 

Symptoms  and  Diagnosis.— 
to  make  a  diagnosis  before  oper 
and  as  to  its  attachments.  Rap 
lignancy.  A  tumor  that  is  freeb 
than  renal  or  hepatic.  If  ascites 
before  the  tumor  can  be  palpate 
the  rectum  and  the  other  hand  O' 
ing  the  attachment.  Precocious 
cases  of  ovarian  tumors.  Ashby 
premature  development  associat 
ney.    Hydronephrosis,  which 
phrosis,  cysts  of  the  mesentery, 
masses  in  the  mesenteric  gland 
and  in  older  children  retained  ra 
also  to  be  excluded. 

Treatment. — The  treatment 
tumor  is  innocent  and  has  not 
to  important  viscera,  it  can  be  s 
its  recurrence.  A  malignant  tt 
may  not  recur.  But  in  most  c 
growth  is  discovered,  the  diagn^ 
secured,  the  neoplasm  has  mac 
moval  is  impossible,  or  metasta 
ing  the  doubtful  prognosis,  proi 
as  without  it  the  case  is  entirely 

ADHESION  OP  1 

This  is  a  fault  of  developm< 
occasionally  takes  place  from  in 
be  joined  from  the  posterior  cc 
part  of  the  way  forward.  The 
Fig.  243.  By  drawing  the  lal 
torn  asunder,  leaving  upon  each 

These  should  be  kept  smea 
a  pledget  of  oiled  lint  be  kept  1 
again  and  again.  To  separate 
infant  and  done  in  a  few  secoi 
until  the  child  is  older  it  occa 
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ed  without  ajieulhevia,  c-^pecially  if  t  be  repralecL  and 

if  not  reraedied  before  puberty  xIk  adhi  >o  strong  as  tu  re- 

quire cuuing,  and  tliere  may  be  retained  mcnsei  to  deil  with. 

ADHESION  OF  THE  CLITORIS  AND  ITS  PREPUCE 

Not  mfrequenlly  youn^  ^rh  are  brrmghl  becau««  of  afthe^inctf 
between  the  cliioris  an*l  its  li  are  jiuj*po«ed  to  \k 

inf^  ri»e  to  a  train  of  symptoi;  i  ,  at  or  psychic  and  netirolic 
There  are  physicians  and  writers  of  reputatbn  whi)  lay  considerable 


$iTr%f>  upon  this  i  .ti  ]  :i.  .n  .1  i  rerjinTit  c;\n^v  oi  v.ini  >  xtM 
pliemmieiia  a»  .»>  I'c.il  irnutn'iu.  iVr-*ni.iJ\  I  ry 
«clfbni  sem  marked  rmiotc  eflccit  fairly  attrilmtjl  tc  to  ihi*  cau^e, 

''^ :     '  '     e  that  it  very  commonly  pnxiiicrs  ^€  rt    twl 

ii  niay  cait^e  thi(jh-iluih:i^  an  1  *t  t 
V  ii*y  sbcmM  be  torn  throiif^h  miUi  a  bkmC 

I     In  tbHr  normal  con*fiti*»n, 

PROLAPSE  OF  THE  FEMALE  URETHRA 

Tim  mpppgi  mA  mhamcw^  layt!ri  of  thr  urethra  ixcasion* 
ftff  CAUted  10  pfotmde  by  repeated  ami  excr?iji\^  *»tratnin(f. 
In  mild  cmsci  to  remo^  e  the  caute  of  the  slratnmi^  and  m 
ii  effiekni  treatment    It  may  be  oecoiary  to  remm 
ndnndaiil  menibrane.  This  may  be  dixie  by  the  galvaao  cautery 
thoni  hemorrhage  and  littk  ftcarritig,  or  by  radial  mciii0B>> 
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VI 

Vulvitis  may  be  herpetic,  j 
herpetic  eruption  resembles  th; 
and  face.  It  is  located  upon  th 
Treatment  is  by  cleanliness,  a; 
powders.  Gangrenous  vulvitis 
the  Section  on  Gangrene.  B< 
of  the  vulva  so  frequently  at 
sufficient  if  these  subjects  are 
vaginitis. 

VULVO-VAGINITIS, 

VuLVo-VAGiNiTis  is  either 
with  its  sticky  white  secretion, 
born,  is  so  common  and  so  mil 
and  subsides  in  a  few  days  v 
out  cleanliness  infection  may  1 
profuse,  irritating,  and  persists 

In  older  children  infection 
common  pyogenic  organisms  ij 
rise  to  inflammation  with  prof 
most  easily  attacks  those  who 
tions  or  other  lowering  disease 
or  strumous;  and  it  is  favc 
phthiriasis,  scabies,  acrid  urii 
other  local  irritation. 

The  prognosis  is  good  i 
Lymphadenitis  with  suppurati< 

Treatment  of  the  simple  f 
be  removed.   Locally  cleanline 
Free  irrigation  twice  or  more  s 
or  cupric  sulphate,  or  saturatec 
efficient.    Solution  of  mercurl 
may  occasionally  precede  the 
be  comfortably  warmed.  Afte 
and  dusted  with  impalpable 
should  be  separated  by  a  pie 
persists,  swabbing  once  or  twic 
may  aid  the  irrigations  and  d 
case  may  need  to  be  swabbed 
silver  nitrate,  or  need  touchir 
points. 

The  urine  should  goners 
potassium  citrate  or  the  spirits 
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lated.  Tonics  or  other  appropriate  constitutional  treatment  arc 
usually  required.    Simple  vulvo-vaginitis  is  contagious. 

Specific  Wlvo-vacinitis  is  due  to  the  jjfonococcus.  The 
source  of  the  infection  should  always  he  inquired  into,  and  any 
charge  of  ra|)e  or  of  tampering  by  servants  or  others  accepted  only 
with  great  caution.  The  gonococcus  is  often  associated  with  the 
more  ordinarj'  pyogenic  staphylococci  and  streptococci.  It  is  met 
sometimes  in  private  practice  but  more  often  in  institutions  where 
it  sometimes  takes  the  form  of  an  epidemic  and  is  excee<lingly 
difficult  to  control.  Tlie  discharge  may  at  first  appear  slight  and 
quite  innocent,  or  a  patient  may  be  admitte<l  to  hospital  suflFering 
with  an  injur>*  or  an  acute  general  disease  like  meaNles  or  scarlet 
fever,  which  quite  distracts  attention  from  the  IcKal  inflammation 
until  the  infection  has  already  been  disseminate<l.  Or  a  case  after 
treatment  may  appear  to  be  cured  and  then  have  a  recurrence  and 
communicate  the  infection  to  others;  or  it  may  be  conveyed  by 
clothing,  toys,  utensils,  etc. 

Symptoms  and  Course. — .\fter  an  incubation  perio<I  of  two 
to  ten  days  the  discharge  begins.  This  may  prece<le<I  !)y  malaise, 
and  fever.  an<l  even  by  chills.  TTic  pus  is  yellow,  often  greenish, 
usually  thick  an<l  viscid,  and  remarkably  c<»pious.  The  mucous 
membrane  becomes  hot  and  swollen  an«l  ten<ler.  Micturition  may 
be  painful,  either  from  the  urine  coming  in  contact  with  the  vulvar 
mucosa  or  from  invasion  of  the  urethra  by  the  inflammation,  which 
lattvr.  however,  occur  less  fretjuently  in  chihlren  than  in  adults. 
Pruritis  may  Ix?  present.  The  acute  stage  of  the  disease  runs  its 
course  in  from  t>ne  and  a  half  to  three  weeks,  when  it  >ubsitles.  but 
continues  in  a  subacute  or  slumliering  fonn,  (»ften  t(»  t»e  rouset! 
to  activity  again,  when  treatment  is  discontinued  or  from  some 
cause  not  always  traceable.  The  ctmtagion  may  at  any  time  be  ciin- 
veyed  to  (»thers.  or  to  other  |>arts  of  the  same  patient.  csfKrcially  the 
a)njunctiv;e.  i  >r  the  end^jcardium,  the  joints,  nr  the  |K'ritoneum, 
may  Ix'come  secondarily  inflamed,  causing  very  serious  or  fatal 
residts.  In  some  cases  the  damage  to  the  genito-urinar)-  organs 
is  less  than  one  wouhl  i-x|)ect  from  the  virulence  of  the  inflam- 
mation, but  in  others  it  is  as  kid  as  could  \k\  extending  finally  to 
the  bla«ltler.  kidneys,  uterus,  and  l*''allopian  tulx's,  ami  if  the  chiM 
.sur\*ives  in  womanluxKl.  producing  sterility,  ixrsides  <listres5ing 
chronic  |K.lvic  <Iisi»rders. 

l)ia:;9wsis. — The  <liagnosis  may  be  made  clinically  by  the  symp- 
toms as  descrilK'd :  but  can  only  l)e  absolutely  differentiated  by  the 
finding  f»f  the  Neisscr  organism  with  the  miscrosco|>e. 

Treatment. — A  nu»st  imiKirtant  part  of  the  treatment  is  pre- 
vention. To  this  end.  every  case  4»f  vulvivvaginal  discharge  should 
be  subjecteil  to  the  microscopic  test,  and  in  an  institution  especially. 
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it  should  be  isolated  until  its  k 
tals  should  make  it  a  rule  to  < 
vaginal  discharge  of  every  fen 

Specific  vulvo-vaginitis  m 
out  with  every  detail  of  the  nt 
ered  by  a  sterilized  absorbent 
afterward  be  burned.  Each  c 
utensils,  clothing,  and  bed  do 
be  boiled  in  bichloride,  i  to 
should  not  be  relaxed  upon  t 
after  thorough  treatment  has  t 
of  four  weeks,  a  series  of  sm< 
that  the  trouble  is  at  an  end,  ai 

Treatment  is  by  germicid 
by  means  of  a  soft  catheter  p 
mercuric  bichloride,  I  to  3000 
tion  of  boric  acid,  or  a  soluti 
2000,  or  Condy's  fluid,  should 
it  must  be  practiced  every  houi 
A  speculum  ^  should  be  introc 
swabbed  from  above  downwa 
silver  nitrate,  or  fifteen  per 
which  has  been  rubbed  in  poi 
posited  in  the  entire  length  of 
is  withdrawn.  This  speculun 
three  times  a  day  at  first  till  t 
the  irrigation  being  continued 
harbored  in  a  sulcus  of  the  v 
persist  in  recurring  until  that 
or  protargol,  or  with  silver  nit 
or  twenty  per  cent,  silver  niti 

So  called  vaccines,  suspe 
definite  number  of  killed  gon< 
in  children  rather  than  in  inf; 
and  chronic  than  in  acute  case 
ticable.  In  my  own  cases,  th 
long  standing,  improvement  a 
In  some,  the  disease  has  rec 
followed  up  with  local  treatn 
brilliant  results.^  One  may  < 
be  guided  by  clinical  symptom 

1  Dr.  Kelly's  cystoscope  No.  8,  c 
"  Butler  and  Long :  Jour.  Am.  1 
ton:  Jour.  Am.  Med.  Assn.,  Apr. 
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HARE-LIP,  CXEFT-PALATE,  AND  THE  MOUTH. 
TONGUE,  FACE  AND  NECK 

Hare-Lip  and  Cleft-Palate — Macrostoma — Micsostoma  axd 
Atresia  Oris — Congenital  Absence  or  Malformation  op 
the  Tongue — Macroglossia — Papilloma,  Nevus  and  Fi- 
broma OF  THE  Tongue — Cysts  beneath  the  Tongue — 
Tongue  Tie — Epulis — Supernumerary  Auricles  and 
Branchial  Fistulae — Coloboma  of  the  Eyelu>— Epican- 

THUS. 

HARE-LIP  AND  CLBPT-PALATB 

The  term  hare-lip  (labium  leporinum)  is  applied  to  a  condi- 
tion of  malformation  due  to  arrested  development,  presenting  a 
fissure  or  fissures  extending  morje  or  less  deeply  into  the  tissues 
from  the  margin  of  the  lip.  The  name  is  not  properly  applied  to 
the  results  of  disease  or  traumatism.  The  cleformity  is  a  rather 
common  one.  is  very  disfiguring  to  the  patient,  and  distressing 
to  his  friends,  and  the  surgeon  is  frequently  besought  to  remedy 
the  defect.  Cleft-palate  (fauces  lupinum,  or  wolf-throat)  is  a 
common  and  serious  malformation,  in  which  the  hard  or  soft 
palate,  or  both,  retain  the  embryonic  form,  and  are  more  or  less 
incapable  of  performing  their  functions  in  speech  ami  deglutition* 
and  in  separating  oral  and  nasal  cavities. 

Etiology  and  I'arictics. — .\t  the  25th  to  the  28th  day  of  fetal 
life  the  face  is  undergcnng  development.  Just  pre\'ious  to  this 
the  face  is  all  mouth,  back  as  far  as  the  situation  of  the  ears,  and 
overhung  by  the  frontal  prominence.  Four  pn»joctions  now  ap- 
pear at  each  side  of  the  neck  and  grow  toward  the  median  line, 
in  the  same  manner  as  the  visceral  plates  close  in  to  form  the 
abdomen  and  thorax.  These  projections  are  called  the  branchial 
arches,  and  the  sufHTior  one  of  these  arches,  in  connection  with 
the  fronto-nasal  process  which  extends  downward  from  the  fore- 
head, is  destined  to  form  the  face. 

This  siii>crior  arch  soon  presents  two  secondare*  projections — 
the  lower.  callc<l  the  man<libular  process  of  the  arch,  uniting  in  the 
median  line  with  its  fellow  of  the  opposite  $i<le.  forms  the  inferior 
maxilla ;  the  up|KT  second  projection  of  the  su|Krior  arch,  calle(| 
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the  maxillary  process,  grows  forward  to  meet  the  fronto-nasal  or 
intermaxillary  process  descending  to  form  the  vertical  plate  of  the 

ethmoid  and  the  vomer  and  the  in- 
termaxillary in  front,  with  which  it 
unites  to  form  the  upper  jaw,  leav- 
ing openings  for  the  nostrils.  The 
fronto-nasal  process  is  .at  first  di- 
vided at  its  lower  end,  but  this 
notch  in  the  middle  disappears  and 
the  incisive  process,  which  later  de- 
velops the  two  middle  incisor  teeth, 
is  formed  at  the  extremity  of  the 
fronto-nasal  or  intermaxillary  pro- 
cess. The  maxillary  processes  also 
form  the  outer  wall  of  the  orbit  and 
tJie  malar  bone,  and,  together  with 
the  lateral  plates  of  the  fronto-nasal 
process,  from  the  floor  of  the  orbit 
They  also  extend  toward  the  median 
line,  and  by  joining  the  mid-frontal 
process  they  complete  the  formation 
of  the  superior  maxilla,  including 
the  alveolar  arches.  The  alveolar 
arches,  shelving  inward  from  each 
side,  form  palatal  processes  which 
should  meet  in  the  middle  line,  and, 
together  with  the  deep  aspect  of  the 
fronto-nasal  process,  complete  the 
palatal  arch.  (See  Fig.  244.) 

It  will  be  observed  that  the  lateral 
halves  of  the  mandibular  arch  unite 
early  and  strongly,  and,  as  might  be 
inferred,  a  fissure  of  the  lower  Hp 
is  seldom  met  with,  although  a  few 
cases  have  been  reported.  The  usual 
seat  of  the  malformation  is  the 
upper  jaw.  Here  a  considerable 
variety  in  form  and  extent  of  mal- 
formation may  be  found.  A  failure 
of  the  maxillary  process  to  unite  with 
the  fronto-nasal  process  upon  one 
side  results  in  a  single  or  unilateral  hare-lip.  If  the  failure 
occurs  upon  both  sides  we  have  a  double,  or  bilateral,  hare-lip. 
The  development  may  be  almost  complete,  leaving  a  mere  notdi 
with  a  groove,  furrow,  or  seam  above  it;  or  it  may  extend 


Fig.  244.    Mouth  of  an 

EMBRYON  OF  FORTY  DAYS.  After 

Coste,  as  described  in  Flint's 
Physiology.  I,  first  appear- 
ance of  the  nose;  2,  2,  first  ap- 
pearance of  the  alae  of  the 
nose;  3,  appearance  of  the 
closure  beneath  the  nose;  4, 
median  portion  of  the  upper 
lip,  formed  by  the  approach 
and  union  of  the  two  incisor 
processes,  a  little  notch  in  the 
median  line  still  indicating  the 
primitive  separation  of  the  two 
processes;  5,  5,  superior  maxil- 
lary processes,  forming  the 
lateral  portions  of  the  upper 
lip;  6,  6,  groove  for  the  de- 
velopment of  the  lachrymal 
sac,  and  the  nasal  canal;  7, 
lower  lip;  8,  mouth;  9,  9,  the 
two  lateral  halves  of  the  pala- 
tine arch,  already  nearly  ap- 
proximated to  each  other  m 
front  but  still  widely  separated 
behind;  10,  remains  of  the 
branchial  arches,  still  showing 
fissures  between  them. 
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dear  throuj3:h  the  Hp  up  into  the  nostril,  or  even  into  the  alveo- 
lar process  of  the  upper  jaw,  or  rarely,  as  in  that  curious  case 
fip^ured  by  Cfuersant.  the  fissure  may  extend  to  the  lower  eye- 
lids. A  cleft  in  the  alveolar  arch  passes  Ix'twecn  the  central  ami 
lateral  incisors,  or  perhaps  eliminates  the   lateral  incisor.  In 


double  hare-lip  the  fi>sures  may  be  alike  on  the  tw«>  >ides,  or  one 
may  be  extensive  and  the  other  slight ;  or  one  a  mere  notch  and  the 
other  a  Kt*^>^»ve;  or  either  t»ne  >ide  or  both  jii<le>  ccnmected  with  m 
cleft  in  the  palate.  In  cither  the  sini^le  or  double  variety  the  inter- 
maxillary l)one  may  or  may  not  project,  or.  in  the  double  hare-Iip» 
it  may  Iht  either  covered  or  not,  with  a  central  i>ortion  of  lip.  A 
fissure  may  be  ui<le  or  narmw.  In  some  ca>ea  the  marj^ins  of  the 
fissures  are  cpiite  vertical,  as  though  there  was  little  lack  of  tis- 
sue, or  c»ne  or  l)oih  margins  may  >\o\x'  away  from  the  fissure. 
(Compare  I'igs.  J47  and  J4S.)  lUit  in  all  cases  the  fissure  is  more 
or  less  periHiKlicular  and  the  red  margin  of  the  lip  extends  upoo 
the  margin^  i»f  the  fissure. 

M  Kin  AN  Il\KK-iii'.  the  only  variety  which  ex.ictly  resembles 
the  normal  lip  <»f  the  hare,  an*!  from  which  the  name  «»f  the  deft>miity 
is  doubtless  taken,  is  excee*lingly  rare.  alth<»ugh  well  authenticatetl 
caseb  arc  on  record.   I  prcMmie  this  would  arise  in  a  permanence 


Fic  245.  Sin«;lf.  hare  i.ip  with 
A  wn»K  cu.KT,  in  which  the  in- 
termaxillary hi  me  is  visilile. 
Note  also  tlatlcninjc  anil  wid- 
ening of  ri^ht  nnstril.  tine  to 
absence  of  In  mo  ]K*neath  it  and 
to  unopposctl  nuiscular  traction. 


I'la  246.  Same  ca<e  z%  245.  sifter 
operation.  To  tlluMrate  faulty 
Tc^uh  due  to  inaccurate  approx* 
imation,  or  in  >iel(ling  uf  sut- 
ures under  miiMTular  tension. 
AN«^  c«»ntour  ofnostrtl  and  mus- 
ailar  halance  are  not  restored. 
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of  the  notch  at  the  lower  edj 
absence  of  the  incisive  proce 
has  oci^rred. 

In  case  the  palatal  procesfl 
at  either  side,  fail  to  coalesce 
is  incomplete  and  the  mouth  i 


Fig.  247.   H ARE-LI  p»  shown  for  c 
soil  with        the  mar^ns  of  t 
bvtng  more  abimdant  and  of 
thicknes*;  and  of  greater  Icngt 
above  downward.     The  ala 
iiostrti  must  be  brought  lip  tod 
middle  Ime.    Thh  is  a  ttiitch 
case  for  operation  than  a48  d 
fully  restored  by  a  Mirault  op) 

Considering  the  mode  o| 
one  mi^ht  expect  to  find  ihj 
coalescence  of  the  lateral  haH 
as  hypospadias,  epispadias,  spfi 
or  ventral  hemia*  and  yet  it* 
quently  occur  in  connection  ) 
It  is  agreed  hy  all  writers  th 
the  production  of  hare-lip.  A 
history  1  will  cite  the  case 
246.) 

There  was  no  deformity 
paternal  great-grandfather,  ai 
a  cousin  (child  of  her  fathi} 
numerous  children  escaped  thd 
of  A-  P,  had  two  older  childri 
a  family  other  members  may  ti 
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2t  In  the  rrf^ion  of  ihc  family  iimrlc  Occasiondly  die  fatluri 
^     '  in  the  middle  line  may  take  a   i  •  tn 

]um  or  m  different  children ;  for  y  r 
1  ttiL  ti.jy  with  cxtrovcr*ik»fl  of  ihc  bbdder^  &liu%%n  iii  i^i;. 
d  a  hare-Hp.    In  another  instance  umler  mjr  olMrviititm  the 
child  in  a  family  had  harc-Kp  and  impcrfonite  aiiu».  the  «!C- 
was  nnrmal,  and  the  third  had,  in  the  occtpilal  region 
*c  lander  than  it>  cranium.    A§  to  f»ther  pcmthir  c.i  it 


Flo.  a4&  Haki-UP  Iii  wlikh  allJtoiif^li 
»aiu)  opcftii  t  niiic*  ibr  hfi 

u  ftbon  Ms%\:  p  to  the  cleft 

The  tifi  is  .  li  u.,  aoil  the  tluiw 
ne««  CKicoili  into  the  noartl  wtikb 
b  dcfomeiL  Set  Fig.  aiCK 


operation.  The  thimcii  nf  the  hi» 
hk*  bceii  ranoml  dear  Inin  the 
fioariU  Up  onieedt  IcnfthcMJ  Utm 
ahGP¥€  don  imar^i,  and  the  ihipt  of 
the  note  oofffQcttd. 


of  maternal  tmpressioQi  is  »till  freufrtnir  a^  i  n  t  m ^.^ij^  Doubt 
leaa  hi  mo^t,  if  not  every,  in*unce  any  rc  i  ^mi  **  imprea- 

ttan**  and  malfomiatieti  is  iinaj^n^r  <1 
case  of  tlte  kind  ahotild  be  ri|;idly  i;  >t 
knowlerlge  of  embryotog)%  A  child  attlicleil  with  hare^hp  or  cleft 
ihi-  ^      .  ' *         normal  tn  every  other  may,  and  of 

ver  .  hut  as  a  rule  he  i%  bcJow  the  averap 

tiaJ  vigor, 

rifi.— There  la  no  aire  withottt  operaHon.    The  lint 
*oti  to  decide  ti  when  the  operation  ahall  be  made;  and  t^ 
how  iliall  the  case  be  managed  in  the  ttieantimeu  Mati> 
notably  the  French  of  one  or  two  gencraticMis  ag^x 
preferred  to  operate  immediately  after  birth,  and  the  Irteraiur 
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lack  of  space  prevents  my  pr 
views,  which  are  shared  by  m 
Muscular  action  uncorrec 
advances  the  intermaxillary  1 
and  when  projecting  is  hard 
bad  positions,  either  increase  1 
be  removed.   Moreover,  the  s< 
child,  which,  subject  to  observ 
of  its  condition,  have  a  right  t 
able  to  close  the  lip  as  early  a^ 
a  good  result.    The  early  gi 
after  operation  will  give  the 
ance,  and  if  cleft  palate  also  b 
a  decided  impulse  toward  a 
palate  (compare  Fig.  250  witl 
supply  to  the  parts  when  that 
urged  as  an  objection  against 
the  palate  is  more  easily  acc 
open.   The  difference  in  conv< 
of  the  palate  operation  is  no 
enough  can  be  secured  after 
under  very  exceptional  circun 
marked  degree,  should  be  clo: 
of  an  infant's  life.   The  open 
It  may  sometimes  be  advisabl 
for  example,  the  alveolar  proc 
urano-staphyloraphy  should  h 
year,  and  perhaps  longer.  As 
the  superior  maxillary  bones  U 
plan  well  known  as  the  Hropl 
tinned  by  many  practical  su 
results.   By  means  of  a  needle 
two  or  more  strong  silver  ^ 
maxillary  bones  from  side  to  si 
are  threaded  through  holes  in 
outside  of  the  alveolar  process^ 
twisting  together  the  wires  th 
mated,  and  the  edges  of  the 
freshened,  are  brought  togeth< 
rigid  to  yield  to  this  force  1 
through  a  small  opening  in  the 
process  and  cutting  toward  t 
operate  when  the  infant  is  thi 
is  not  applicable  after  the  si 
procedure  are  not  only  high 
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meningitis,  but  results  that  a] 
of  the  palate,  narrowing  of  tl 
of  the  teeth  and  damage  to  tl 
state  by  passing  the  wires  tl 
speech,  as  Ferguson  says,  wh 
attachments  of  the  tensor  pj 
interfered  with  in  the  least,  sti 
nation  is  better  than  that  obtai 

A  new-bom  babe,  fairly  « 
vents  it  from  nursing,  may  be 
mediately  than  if  one  waits  unt 
than  ordinary  attention.  But  t 
of  it,  and  usually  nutrition  ca 
at  least  until  the  time  for  th 
and  the  other  diseases  espe< 
passed  by.  In  the  meantime 
operation. 

Treatment  Preliminary  i 
birth  of  a  babe  with  hare-lip, 
means  should  be  used  to  prev 
tion  of  unopposed  muscles, 
cleft,  not  only  of  the  soft  pa 
palatal  and  lip  cleft  are  one ;  a 
ing  the  ala  on  the  side  of  a 
toward  the  opposite  side,  bey< 

Muscular  action  can  be  c 
ilar  device ;  but  the  easiest  ar 
margins  as  near  together  as  r 
of  adhesive  plaster,  of  the  v 
the  face.  This  strap  should 
a  few  (lays  or  longer,  as  nec 
skin  from  irritation.  Cleansinj 
using  zinc  oxide  plaster  will  fj 
more  than  control  and  equa! 
babe  to  nurse  better ;  accuston 
so  that  its  breathing  is  less 
quently  closed  by  operation 
the  mucous  lining  of  the  nas 
and  dust-laden  air;  it  accusto 
so  that  he  does  not  fret  un 
these  advantages,  simply  stra 
unsightly  and  distressing  to 

It  may  be  necessary  to  p 
mother  or  wet  nurse  and  feed 
it  with  modified  milk  or  othei 


MOUTH.  TONGUE.  FACE  AND  NECK 


an  obturator  attachment,  to  close  the  palate  cleft,  or  if  it  cannot 
suck,  Ravage  may  work  a  wonderful  chanf;:e  in  its  condition  and 
bring  it  up  to  a  state  fit  for  operation.  It  is  often  a  very  nice 
point  to  judge  whether  an  infant  is  in  fit  condition  for  operation, 
or  if  not  in  as  good  condition  as  one  could  wish,  whether  it  is  ever 
likely  to  be  better.  An  operation  upon  a  marasmic.  ill-conditioned 
infant,  or  one  afTlicteil  with  purulent  rhinitis  or  stomatitis,  is  fore- 
doomed to  failure,  or  even  a  fatal  result.  Snuffles  or  purulent  rhinitis 
should  be  overcome  before  an  operation  is  attempted,  for  in  the  oper- 
ation for  hare-lip  primar>'  union  is  essential.  To  put  such  an  infant 
into  a  thrifty  state  of  nutrition,  with  sound  tissues,  and  then  operate 
for  extensive  hare-lip  and  bring  it  through  successfully,  and  then 
close  the  palate  and  get  a  good  result,  is  no  mean  test  of  a  pediatric 
surgeon's  skill. 

If  all  is  going  satisfactorily  it  may  be  well  to  wait  until  the 
babe  is  from  a  few  weeks  to  a  few  months  old.  and  vigorous  enough 
to  bear  the  oi)eration  and  in  condition  to  secure  rq>air.  but  before 
ossification  or  dentition  have  advanced  if  the  alveolar  process  is 
implicated  in  the  cleft.  The  lip  is  then  clo>e<l.  A  year  or  more 
later — |>erhaps  when  the  infant  is  a  year  and  a  half  or  two  years 
old.  and  vigorous  enough  for  the  major  operation — the  palate  may 
be  closed,  l-.ven  then,  if  there  is  doubt  of  its  health,  the  operation 
may  be  dcforrcfl  without  fear  of  failure  in  restoring  satisfactory 
spiTch.  Or  it  is  Sf^netimes  !)etter  to  close  the  palate  in  two  stages — 
the  hard  palate  fir>t  (uranorrhaphy),  and  then,  after  the  patient  has 
recui)erate<l.  the  closure  of  the  soft  |ialate  (staphylorrhaphy)  com- 
pletes the  work.  In  a  patient  coming  late,  with  a  cleft  involving 
only  the  s«>ft  palate  and  the  lip.  one  may  chi>ose  to  o|)erate  upon 
the  palate  first  and  to  >trap  the  lip  for  a  while  during  the  recuperative 
periiHl.  and  tlun  to  close  the  lip. 

O/rrj/fiv  Treatment, — The  history  of  the  operations  for  hare- 
lip (olu-iloplasty ).  and  for  cleft  i>alate  ( uranopla>ty ).  and  a  descrip- 
tion of  many  ditTerent  ofKTations  and  m<H]ification«.  typical  and 
atypical,  are  t«H>  long  for  the  allotted  space  in  this  volume,  nor  can 
I  hope  to  cndit  to  it^  originator  each  methinl  or  step.  Staphylor- 
rhaphy, acconling  to  X'enieuil,  has  been  invented  four  diflFerent 
times;  and  it  i-*  ]iri»l)able  that  nearly  every  m<Hlification  and  ever>- 
step  of  --taplixlnrrhaphy  an<l  uranorrhaphy  have  been  inventeil  over 
and  nvcr  again  by  ingenious  ojHrrators  to  meet  the  neccNsities  nhich 
they  ciio»nntcrcd.  I  >hall  only  present  a  few  metho«U  and  principles 
which  are  ap])licahlc  in  most  cases,  gathered  from  various  sources  by 
obxTvati«>n  nf  a  iuiml)er  of  skiDfid  operatt»rs  and  their  metho<l$  and 
result-,  and  tlun  !i"»tod  out  in  practice  t<»  my  own  satisfaction. 

IliifC'lip  Operation  (Chcilo plasty). — I'-ually  the  patient  i* 
placed  in  Kuser'>  |K>sition :  that  is.  lying  un  the  l>ack.  with  the  head 
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hanging  over  the  end  of  the  ta 
nares  at  a  lower  level  than 
avoids  the  danger  of  the  aspir 
surgeon  sits  opposite  the  patiei 
before  him.    Some  surgeons  ; 


Fig.  257. 


Figs.  253  to  258  jllustrate  vari 
HARE-LIP.  Figs.  253  and  254  s. 
that  of  Malgaigiie;  257  and  2e 

shoulder  and  lean  over  the  fc 
hanging  so  far  over  the  end  o 
side,  so  that  the  blood  will  r 
swabbed  out.  One  has  someti 
ting  upright. 

Anesthesia. — General  anes 
cepting  in  very  young  infants  ' 
indispensable.  The  majority  c 
form  for  this  operation,  thou 
inhaler  may  be  used,  but  is  mi 
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Junker  inhaler,  having  the  end  of  the  rubber  tube  supplied  with  t 
bent  metal  canula,  which  delivers  the  va|)or  into  the  angle  of  the 
patient's  mouth,  is  a  convenient  arrangement. 

Principles  of  Chciloplasty  and  Points  in  Technique. — Careful 


Figs.  259  to  264.    Diagrams  op  vabioi's  opratiovs  fi>k  awd  Docms 

HAKE-Lii>.  Fif(s.  259  and  j6o  show  the  operation  of  Giraldcs;  jfij  and 
a64,  that  of  Maas, 

antiseptic  preparation  is  essential.  .\  koo<1  deal  of  blood  can  be 
saved  l)y  pas>inp  tem|)orar>'  lip^tures  throujjh  the  lip,  one  on  each 
side.  t«»  include  the  coronary  artcr>'.  Those  are  reniovctl  on  com- 
pletion of  the  ofH-Tation.  Forceps  are  ini-fficicnt.  and  the  finpers  of 
most  aN>ista!]ts  are  in  the  way.  The  cd^jcs  i»f  the  cleft  arc  to  be 
freshenctl  so  that,  when  sutured,  union  can  take  place.  \o  tissue 
should  be  wasted,  yet  the  margins  nuist  be  paretl  sufficiently  with 
knife  or  scissors.  These  edges  or  flaps  are  to  be  m)  cimtrived 
that  wlien  l)rought  together  they  fit  an<l  arc  «>f  e«]ual  length.  The 
lip  at  tlie  suture  line  nuist  project  l>eyond  its  nonnal  level  to  allow 
for  contraction  of  the  scar.    When  the  e*iges  of  the  cleft  arc  thin 
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the  raw  surface  for  approximati( 
part  way  through  the  thickness 
inward,  or  sometimes  by  cutting 
red  margin  of  the  cleft  is  to  be 
the  cleft  extends  into  the  nosti 
cutting  must  also  extend  into  the 
points  are  illustrated  in  Figs.  25 
sion  on  the  flaps,  consequently  1 
their  attachment.  To  do  this 
membrane  incised  where  it  joii 
this  incision  the  soft  parts  are 
separated  from  the  bone  a  distan 
of  the  cleft.  If  the  central  par 
is  to  be  moved,  this,  too,  must  1 
If  the  intermaxillary  bone  projc 
place,  its  margin  and  that  of  tl 
more  sutures  passed  to  unite  the: 
upon  the  inside.  If  the  intern 
into  place  a  wedge-shaped  piec 
surface,  without  interfering  wit 
intermaxillary  should  never  be 
the  flaps  must  be  brought  toge 
until  healing  is  complete.  In 
essential  that  the  marginal  line 
accurately  adjusted.  (See  Fig. 
in  bringing  up  the  ala  of  the  nc 
(Compare  Figs.  248  and  249,  ai 
out  attention  to  these  two  point! 
prevent  tension,  all  other  effort! 

Suture  with  the  hare-lip  pin 
silver  wire.  With  others,  silk, 
favor.  In  my  own  work  I  want ; 
bronze  suture,  shotted,  for  the 
groove  just  outside  the  ala,  and 
tril.  Silkworm  gut  and  horseha 
sutures.  There  should  be  one  < 
distance  from  the  margins,  rat 
ones  close  together  between,  acti 
to  pass  the  strongest  retaining  si* 
and  tie  them  there.  Usually  or 
the  hemorrhage.  The  fine  sut 
Some  surgeons  unite  the  inner 
then  pass  strong  retaining  sutu 
from  the  outside.  As  to  dressinj 
plan  of  passing  adhesive  straps  t: 
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their  ends  exteiulinj;  back  toward  the  cars.  5>oitic  cross  two  ad- 
hesive straps  upon  the  wound  (havinjj  a  few  layers  of  gauze 
beneath),  tlioir  ends  diverpinp  upon  the  cheeks.  Some  use  no 
dressing  at  all.  leaving  the  wound  entirely  oi>en.  One  prefers  to  pro- 
tect the  wound  with  a  bit  of 
silk  craiH\  fastened  with  col- 
lodion at  eitlier  end,  as  the 
fashion  is  at  the  Uoston  Chil- 
dren's Hospital;  or  with  a  mild 
antiseptic  jwwder,  which  fonns 
a  crust. 

Strapping  across  the  wound 
is  apt  to  press  too  hard.  Yet 
I  think  strapping  which  dtws 
not  touch  the  W()und  is  useful 
to  aid  in  itnmol>ilizing  the  face. 
A  strap  on  either  side  may  pass 
upward  diagonally  across  the 
cheeks,  crossing  each  other 
upon  the  bridge  of  the  nose 
anti  extending  on  to  the  fore- 
head. Or  they  may  start 
straight  up  on  the  checks 
towanl  the  eyes.  an<l  then  be 
turned  inward  to  the  nose  and  crossed  on  their  way  to  the  forehead, 
as  Ferguson,  of  (  hicagt).  places  them.  The  patientV  anns  should  be 
so  restrained  that  it»uehing  the  w(»und  is  imj>o>Nil»le  for  him.  Vomit- 
ing, laughing,  or  crying  should  be  avoided  if  |H»NsiMe.  The  patient 
should  be  fe<l  with  a  dn»p|»er  or  s|XKm.  A  balie  should  not  be 
allowed  to  suck,  nor  any  patient  to  masticate. 

The  wound  should  he  undisturlH*d  for  ihirty-.six  or  forty-eight 
hours.  If  any  of  the  sutures  ujx^n  the  >kin  surface  can  be  >parcd 
at  the  eml  t>f  that  lime  they  should  tw  remt»vetl  and  will  leave  no 
scars.  Those  passed  fri>m  beneath  the  lip  may  be  left  until  firm 
union  is  complete. 

There  are  a  thousand  and  one  methi>tls  of  planning  the  flaps. 
The  few  that  are  shown  in  diagram  will  serve  admiralily  in  nn»st 
ca>cs;  or  will  illustrate  the  principlo  which  the  surgeon  may  readily 
adapt  to  sjH'cial  cases, 

Urdno'Sttif'h\lorrhd/*h\\  (See  Figs.  j<»3  and  y^'*.) — The  patient 
is  anesthelized  \\ith  chloroi»»rm  or  ether  and  placid  in  Romt's  pi»si- 
tion.  The  surgeon  sits  or  stands,  acconlini:  t«»  the  height  of  the 
operating;  l.iMe.  opi)osite  to  the  fwitient's  hiad.  which  must  be  held 
by  an  assi*«tant.  .\  ^tM^d  light  shining  in(<»  the  mouth  is  indis- 
pensable.  If  there  is  any  |H).ssibIe  chance  of  da\ light  waning  before 


Fl«;.  J<i5    ril.\N»»- STAPH VUMIIHAPHY. 

l)«>ttc(l  linrn  mark  freshened  edges 

and  iiici<«ii»ns. 
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the  operation  is  completed,  an  a< 
hand.  The  gag  is  introduced, 
some  of  them  very  ingenious.  T 
indispensable.  One  can  use  a  si 
suture  passed  through  its  tip 
should  be  an  assistant  to  spon 
Many  dozens  of  "  small  gauze  " 
is,  fastened  on  sponge  holders  oi 
There  is  sure  to  be  blood  flowii 
larynx  and  out  of  the  way  of 


Fig.  266.  Urano-staphylorrhaph' 
Flaps  approximated  and  sutured. 


one  side  forward  to  and  aroun 
front,  and  back  on  the  other  s 
the  bridle  of  mucous  membrane 
the  way.  These  points,  excepti 
indispensable,  but  they  are  con 
There  will  be  considerable  1 
the  assistant  should  dextrously 
ting  his  sponge  in  the  way  o 
the  cleft  are  very  thin  the  op< 
than  to  remove  any.  The  nex 
periosteal  flaps  from  the  roof  o 
ferent  surgeons  differ  in  their 
the  flap  loose  along  the  fresh< 
(luce  the  elevator  there  and  wo 
cess,  separating  the  periosteun 
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mouth)  ihc  flapn,  and  mly  make  ride 
inrhtcms  to  relieve  tension  after  the  flaps  are  kxisened,  or  even 
after  the  sutures  are  passed*  Other*  firiit  make  the  Me  tncUicnif, 
which  extend  from  opposite  the  la^tt  molar,  paratld  to  and  jtt^l 
Hrthiii  the  alveolar  process.,  !  is  far  am  tppeart  neceaaaiy, 

ITiroiigh  this  inci^ion  a  pt :  elevator  or  Uunt  dissector  it 

ihniHf,  and  the  miico-periosteal  tlap  scparatefl  from  the  fatme,  wock- 
in^  toward  the  middle  line.  As  to  the  order  in  which  the<^  ttep^ 
^hi)u1d  be  executed  I  find 
that,  working  with  ordi- 
nary inMnitnent*  with 
which  a  general  Mirgcoo 
%A  apt  In  be  proviiictl, 
if*  lielter  to  make  the  Li 
cral  inci¥ion!*  fir^^l  and 
work  through  them  to- 
wan]  thr  middle  line.  Rut 
^hcii  ^ 

cial  cu:  ,  ni; 
in-itntments  set  at  nc:irty 
ri^fhl  angles  to  their 
handles,  it  is  better  to 
Wxm  at  the  margin  tjf 
the  cleft  and  work  out- 
ward: for  uniil  the  flap5 
Itavc  Wen  Ifvi^encd  and 
an  atteinpt  made  to  brtn^ 
ttietn  together,  it  is  iiu- 
poi«ible  to  tell  jii^  hnw 
IiWfj  the  lateral  inciMffri- 
need  be  to  relii 
Flap*  from  a  h 
irch  come  tof^ther  much 
better  than  llicisc  from  a 
bw  Xorman  arch*  Dtirtng 
the  l*Mn€nmg  of  the  flaps 


e  novtrtl  is 
the  mntitli 


hcmorrhaiee  will  be  free  ajid  iboidd  be  ,  rettttrr. 

After  the  fbpi  are  prepoired  comes  the  stiturini^  Here  ai:«tii 
h  a  diven^ily  in  frractkc,  both  in  regard  tii  -  aterial  and  the 

nirth<><l  of  its  use.   G.  \\  L  Unm^  tises  alo)  ronte  wire  and 

of  pure  saver  as  r  >uturrs.    ii^  double  wire  b 

;  into  tlie  button  aiv  i  ;  rforated  shot*  (our  in  a  bunch« 
prepgircti  before  the  opcntiua  u  bifRun,  CNic  or  two  of  ilir**?  dou- 
ble*wired  l-^  itures  arc  ti    '  *  tning  tti^  lie 

c  get  caap^  chrofnictzetl  i£ed  catw 
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buttons  of  celluloid  or  ordin 
twisl  the  wires  or  shot  them, 
like  any  other  suture  that  mu 
the  mouth.   Some  pass  the  ne 


Fig.  268.  Same  case  as  267.  1 
at  ions  have  b^^ri  done*  The 
soft  palate  were  completely  ^ 
one  operauon.  ami  the  Up  st 
at  another,  later.  The  nose  : 
^ukt  symmetrical ;  and  the  lei 
mcisor  tooth  should  be  tnm 
socket  by  a  dentist;  but  the  \ 
satisfied  and  declines  further 
ment. 

ion  with  knife  or  scissors.  3 
with  the  outer  side  of  the  alv< 
behind  the  last  molar,  a  blunt  * 
through  it  and  the  soft  parts  1 
cutting  will  be  necessary,  C, 
lateral  incisions  and  around  hi 
preventing'  tension  on  the  sutui 
also  affords  drainage  for  the 
ever,  some  think  a  disadvantaj 
charges  from  the  nose  come 
necessary  if  the  flaps  hang  p% 
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bcinpf  sutured.  Suture  ends  should  be  cut  short  and  turned  up  to 
avoid  irritating:  tlic  tonjjue. 

After  Treatment, — The  after  treatment  is  vcr>-  important.  The 
child  should  Ik?  given  a  coffee-saline  enema  and  be  put  to  bed.  (See 
Sections  on  Shock,  and  on  Management  After  Operation.)  Vomit- 
ing, laughing,  crying,  and  attempts  at  talking  shoulil  be  avoided 
as  much  as  possible.  Fo<h1s  sliould  all  t>c  tluids  and  atlministered 
with  dropiKT  or  si>oon, 
no  sucking  i)r  mastica- 
tion a  1 1  o  w  e  (1.  T  h  e 
mouth  should  l)e  rinsed 
with  a  siKKmful  of 
water  after  each  s|)oon- 
f  u  1  of  food,  and 
cleansed  after  each  feed- 
ing cither  with  a  spray 
or  ver>'  careful  use  of 
swabs  <lip|K*d  in  3 
cent,  dioxygen  or  other 
mild  inocuous  solution. 
The  nares.  also,  shouUl 
be  cleansed. 

Prompt  uni<»n  may 
be  secured  along  the 
whole  suture  line.  (See 
Figs.  -23  J  and  2<>8. ) 
But  even  if  it  gafHr  in 
places,  successful  clos- 
ure >hi»uld  n<»t  Ik*  <le- 
spaired  of;  the  tlap5 
should  be  kept  in  api>>- 
silion,  and  healing  by 
granulation  or  adhesion 
of  granulating  surfaces 
may  cli»Ne  the  gap.  If 
any  |Hirtion  fails  to  unite  it  is  apt  to  Ik*  aNuit  tlie  junction  of 
the  hard  and  M»it  palates  (see  Fig.  j^hjJ  an»l  can  Ik-  cloM'd  !»y 
stimulating  gramdation  or  by  a  slight  ofHTation  >ul)si-«)tiintl>. 
If  the  clnhl  i>  4ild  enough  to  talk.  a«i  siK»n  as  tlie  wound  has 
healed,  sx^leinatic  and  i)ersi>tent  traininc  in  articulation  and 
intonatit^i  .sluaild  !»e  ^iveti  him  b\  an  exjHTirni'Ml  teacher.  There 
are  numerous  other  meihiHls  i»f  eloping  jmI.ikiI  elt  tt^.  Utih  l»\  >htl- 
ing  tla|»s  an»l  h\  chi«*eling  otT  ])orti«*n>  of  ilu-  palate  U«ne%  or  the 
alvoilar  proer'*'*es  to  aiil  in  the  !oriiiati«»n  of  tl»e  tla|)S.  anil  b\ 
turning  anil  sunietimes  *«uperim|M»>ing  tlaps.  Hut.  mi  far  as  posNi- 
ble,  the  bunv  >tructure>  should  not  be  interfered  with  and  no 


\'\k\  ThiN  ca^c  H.i*  orii^inally  very 

simiiar  to  l  it;.  jr>7.  I  lie  lurd  Ami  ^^tt 
p.ilatc  \^f.Tc  i)pt-r.itc«l  3t  one  »ittiiii{. 
riir  i>ii'Hirt  <  '►hi'U  a  \cry  i*onini«>n  rc- 
%\\\x,  nanirly  iiiii«>i)  uith  the  exception 
that  an  i>pcniiiK  rrni.ttn^  at  at)i>ut  the 
jtim*tinn  ot  har«l  an*l  palateft.  Thtf 
can  W  rasilv  cIi»mi1. 
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tissue  should  be  turned  out  of  it 
cavities  and  to  bony  attachments, 
the  Davies-CoUey  is  perhaps  the 

MACR( 

Macrostoma  is  a  congenital 
usual  form  is  produced  by  a  p. 
superior  and  inferior  maxillary  p 
the  superior  maxillary  and  the  f  n 
cess  may  take  place,  (See  rem 
Cleft- Palate.)  The  malformatio 
bilateral.  It  is  more  frequent  in 
associated  with  hare-lip  or  with  1 
auricles,  or  malformation  of  th 
and  135. 

Treatnvent. — The  condition  s 
tion,  denuding  the  edges  of  the  \ 
passed  inside  the  cheek,  or  sut 

MICROSTOMA  A 

The  mouth  may  be  imperfc 
Treatment, — In  the  former  < 
sary,  making  an  opening  of  sn 
Also  in  the  latter  case  if  dilatatic 
cutting  it  will  be  necessary  to  t 
skin  to  make  the  lips,  and  especi 
the  angles  of  the  mouth. 

CONGENITAL  ABSENCE  O 

TOl 

Absence  of  the  tongue  ma; 
deformity.  Occasionally  a  tong 
lack  muscular  development  upo; 

MACRO 

Enlargement  of  the  tongu< 
phangiectasis  (see  Chapter  on  T 
breathing  and  with  the  functioi 
serious  matter. 

Treatment. — Slighter  cases 
fSoe  Section  on  Nevus.)  The  < 
mcnt  liable  to  cause  increased  s 
sure  has  been  recommended,  but 
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said  to  have  been  used  with  benefit,  but  are  superficial.  If  none  of 
these  succeed,  a  \ved>;e-shaped  piece  of  the  tonp^e  may  be  removed 
and  the  sides  united;  or  a  portion  cut  off  with  the  hot  or  cold 
wire  ecraseur. 

PAPILLOMA,  NEVUS  AND  FIBROMA  OF  THE  TONOUB 

Various  tumors  may  occur  upon  the  tongue,  and  can  be  re- 
moved by  excision  or  by  galvano  cautery. 

CYSTS  BENEATH  THE  TONGUE 

Quite  a  variety  of  cystic  enlargemems  may  take  place  beneath 
the  ton^^ue  and  in  the  floor  of  the  mouth.  Of  these  will  be  men- 
tioned salivary  retention  cyst,  from  occUi>ion  of  tlie  sublingual 
saHvary  glauil,  which  seldom  occurs:  mucous  retention  cyst,  caused 
by  obstruction  of  a  muctnis  duct:  ordinary  ranula :  dermoid  cyst, 
filled  with  fluid,  sebaceous  matter  and  hair,  and  hnated  at  the  point 
of  junction  between  branchial  arches:  enlarj^ed  bursa*,  which,  as 
in  bursitis  elsewhere,  may  contain  melon-seed  bo<lies:  and  congen- 
ital sublingual  cysts,  due  to  persistence  of  the  sublingual  duct.  Any 
of  these  are  likely  to  be  called  ranula.  but  that  name  is  only  prop- 
erly applied  to  the  first  two  varieties  mentioned,  of  which  the  sec- 
ond is  far  more  common.  Ranula.  caused  by  retention  of  mucus 
in  an  obstructed  duct,  is  a  bluish.  iH'arl-coli>reil.  thictuating.  trans- 
lucent painless  swelling  Iwneath  the  tt»ngue.  It  may  Ikt  marble*  or 
egg-sized  and  it  causes  no  symptoms  excepting  by  its  bulk.  If 
snipfKHl  (»|K'n  it  disdiarges  a  clear  viscid  thiid  like  e^g-albumen.  and 
when  the  wound  heals  it  refills.  A  small  seton  of  silver  wire  may 
cause  its  disappearance.  ( )r  it  may  Ik:  neccsNary  to  cut  away  t 
portion  of  its  wall  so  as  to  lay  it  freely  o|Hn.  ami  cauterize  its 
lining  membrane  with  silver  nitrate  or  carlwlic  acid,  removing 
any  excess  of  the  caustic. 

TONGUE  TIE 

Tlie  surgeon  may  be  asked  to  inspect  quite  a  num!)er  of  infants 
supposed  to  Ik-  **  tongue  tiitl  "  lK*fore  he  fin<N  a  real  case  of  this 
malformation.  Yet  it  d«x*s  occur  that  the  frenum  lingux  is  so  short, 
or  attached  so  far  forward,  that  the  tongue  cannot  be  protruded  to 
the  lips,  or  even  iK  vond  the  alveolar  riilge. 

Treatment, — The  anterior  margin  of  the  frenum  sliould  be 
nicked — not  t<M>  clo-^e  to  the  tongue,  nor  ti^i  deeply,  le^i  the  ranine 
arteries  Ik-  injured — ami  then  lorn  back  with  the  finger  nail  until 
sufficiently  free.  l)Ut  xvA  too  free. 
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EP 

Epulis  is  a  growth  located 
gum.  It  may  be  fibrous  or  sai 
Fibroma  and  Sarcoma.) 

Fibrous  epulis  is  a  hard,  si 
peridental  membrane.  It  is  cov< 
is  not  very  dark  colored  unless 
ulcerated. 

Sarcomatous  epulis  grows  f 
ridge,  more  often  of  the  upper 
the  fibrous  epulis. 

Treatment. — The  treatment 
If  malignancy  is  suspected  this 
even  if  a  part  of  the  jaw  mus 
thoroughly  removed  it  is  not  1 
epulis  it  may  be  necessary  to 
close  to  or  springing  from  its  » 

FISTULiB  AND  C 

These  are  located  either  ( 
usually  originate  in  the  thyroglc 
eration  of  the  branchial  clefts  i 
ternally  somewhere  along  the  ; 
toid  and  to  extend  upward  and 
genous  cysts  may  arise  anywhe 
their  exact  etiology  is  disputed, 
cula  are  also  branchiogenous. 
internally  or  externally  or  botl* 
cylindrical  epithelium,  that  more 
A  portion  of  such  a  tract  being 
if  its  lining  membrane  be  cylind 
and  b«  called  a  hydrocele  of  th< 
also  within  the  mouth.    If  line 
cumulated  contents  will  be  seba< 
Or  the  contents  may  contain  the 
fistula  usually  discharges.  A 
more  or  less  fluctuating  painles 
of  the  neck  sometimes  calle( 
which  differs  somewhat  from 
locular  and  often  multiple.  T 
mors  somewhat  resemble  cystic 
hygroma  and  from  Berger's  pc 

Branchial  cysts  may  becon 

1  Guide  pratique  de  chirurg.  Ih 
and  Massabau:  Revue  de  Chirurgie 
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lous  tracts  arc  liable  to  infection,  producing  inflammation.  In 
diafn^osis.  lymphangioma,  lymphadenitis,  angioma,  hygroma  and 
sarcoma  must  be  excluded. 

Treatment, — The  cure  of  either  fistula  or  cyst  of  the  neck  is 
more  of  a  problem  than  might  at  first  appear.  Shallow  fistulx  may 
sometimes  be  closed  by  destroying  the  lining  with  tlic  galvano- 
cautery.  Tincture  of  iodine  or  solution  of  silver  nitrate  may  t>e 
used  similarly.  Unilocular  cysts  may  be  treated  in  the  same  way 
after  evacuating  their  contents,  but  the  method  is  tedious  and  un- 
certain. The  only  certain  way  is  to  dissect  out  the  fistula  or  cy<t. 
removing  ever)'  portion  of  its  lining  wall.  This  may  be  difficult, 
leading  to  the  phar>nx  or  tonsil  or  carotid  region  in  the  branchial, 
or  behind  the  larynx  and  thyroid  in  the  thyrohyoid  varieties.  .\ 
fistula  >h«)uld  first  be  injected  with  methylin  blue  and  then  a  probe 
introiluced,  thus  furnishing  guides  by  which  the  dissection  may  be 
made.  If  pharynx  or  esophagus  are  opened,  xhty  must  he  securely 
sutured.  (6i.)  The  deeper  portions  of  the  wound  are  approxi- 
mated with  catgut.  A  slender  drain  should  be  placed,  to  he  left 
forty-eight  hours.  The  flaps  of  skin  and  fascia  are  closed  with  sub- 
cuticular suture  of  silkworm  gut.  Rectal  feeding  should  be  uwl 
for  some  days.  Fistula?  of  the  neck  may  l)e  accompanied  by  super- 
numerary auricles,  see  Appendix  (6a). 

COLOBOIIA  OF  THE  EYELID 

This  is  a  congenital  malformation  consisting  in  a  cleft  or  fissure, 
usually  of  the  up|)er  eyelid.  It  is  sometimes  asscxriated  with  hare- 
lip, cleft-palate  an<l  with  coIol)oma  of  the  iris  and  choroid,  and 
occasionally  accomiuinicd  by  dermoid  of  the  cornea. 

Treatment. — The  edges  of  the  cleft  should  be  pared  and  united 
with  fine  sutures  i>f  horsehair  or  silk  passetl  through  skin  and 
cartilage. 

EPICANTHUS 

Kpicanthus  is  a  congenital  malformation  in  which  a  crescentic 
fold  of  re<iun<lant  skin,  with  the  concavity  of  the  crescent  toward 
the  eye.  extends  from  the  inner  end  of  the  eyebrow  down  across 
the  canthus.  It  is  usually  bilateral,  apt  to  be  hereditary,  and  to  be 
accompanied  l)y  a  flat  nose,  and  sometimes  by  other  defects  of  the 
adnexa  or  of  the  eyes  themselves. 

Treatment. — The  api>carance  of  the  evd.  and  also  of  the  wide 
and  flat  bridge  of  the  no>e.  can  \yc  improved  t)y  a  small  but  neat 
operation.  A  small  ellipse  of  skin,  with  it^^  long  diameter  vertical, 
should  l»c  rcino\cd  from  the  middle  of  ilic  l»n<lge  of  the  nose.  The 
fohls  ft  skin  ailjacent  to  the  ellipse  should  l>e  freely  l«>o<ened  in  the 
direct  ion  of  the  canthi,  so  that  when  the  inarjjins  of  the  ellij>«»e  arc 
unite<l  by  >uture  in  the  middle  line  the  overhanging  skin  is  <irawn 
away  from  the  eyes. 
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CLUBFOOT  AND  SOME 
THE  EX 

Clubfoot — ^Weak  Ankles — C 
OR  Legs,  Hands  or  Feet 

DACTYLISM  ) — InTRA-UtERI 

TiONS  AND  Suppression  of 
Parts — ^Webbed  Fingers 
ULAR  Alignment  of  Digiti 

CLU 

Clubfoot  (Talipes,  Pes  V 
congenital  or  acquired.  It  is  ar 
relation  to  the  leg,  and  usually 
of  the  foot  with  relation  to  the 
positions  are  either  in  the  upv 
ward  directions,  or  in  combinat 
place  in  the  ankle  joint  or  in  t 
the  os-calcis  and  astragalus  be 
in  front.  One  should  remem 
an  antero-posterior  and  a  ti 
of  the  astragalus  being  the  aj 
composing  these  arches  are  m 
fasciae  and  the  tonicity  of  muse] 

There  is  also  to  be  considei 
dition  of  the  bones,  the  softnes 
and  ligaments,  and  the  abundar 
in  the  infant  and  child  as  cor 
arch  does  not  begin  to  form  in 
but  the  cartilages  are  somewhat 

Etiology, — The- etiology  of 
unsatisfactory.    (See  Section 
acquired  forms  will  be  referred 
variety. 

Varieties. — Of  clubfoot  tl 
sometimes  called  the  simple  fo 
the  foot  is  turned  inward ;  talipe 
outward;  talipes  equinus,  in  ^ 
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up  to  itie  present  sliows  the  gn 
and  the  heel  elevated ;  and  taljgj 
elevated  and  the  heel  depressed 
which  the  antero-posterior  arcW 
in  which  it  is  somewhat  flattene 
bbiations  of  the  others,  and 
equino-vanjs,  calcaneo-valg^sj 


Fig.  276.    Pes  plantjs  oh  flat 
the  outward  curve  of  the  tea 
seen  best  in  the  left  foot, 

forms  the  most  common  varid 
Tali  PES- VALGUS. — \'algtis 
and  the  scaphoid  and  astragalt 
common  as  a  congenital  defo 
(Figs.   273,  274,  287.)  In 
Acquired  valgus  is  classified  a 
matic»   Rachitic  valgus  is  vet^ 
accompanied  by  knock-knee 
Paralytic  valgus  is  common,  t 
valgus,  due  to  weight-bearing 
childhood  as  in  adolescence,  yi 
nection  with  w^eak  ankles  in  cw 
tnre,  especially  girls  such  as  1 

(Fig.  288,)  i 

Talipes  equinus. — Cona 
varus  IS  seldom  met*  The  msq 
lowing  spastic  paralysis,  pseu< 
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Talipes  calcaneus. — Calcaneus  is  rare  as  a  congenital  de- 
formity, being  almost  always  a  result  of  poliomyelilist 

Pes  cavl's. — ^This  may  be  either  congenital  or  acquired,  but  is 


Fic.  277,  Double  talipes  varus.   Anterior  view,  sec  also  Figs.  278  and  279 


Fig.         Same  as  Fig.  277.  Posterior  view.  Referred  by  Dr.  L.  H,  Wagner. 


usually  acquired.  Cavus  is  an  exaggeration  of  the  aich  of  the  foot 
When  congenital  it  is  seldom  alone,  but  usually  associated  with 
equino-vanis»  When  acquired  it  results  from  paralysis,  with  con- 
tractions of  the  tibialis  anticus,  peroneus  longus,  and  the  plantar 
fascia. 

Pes  planus. — In  planus,  or  flat  foot,  the  arch  is  lowered  by 
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kngthctiinij  of  the  plantar  lij^amenU  and  rtUxalton  of  mtt^iclou  It 
tiifTcr!*  from  valjfus  only  in  that  llie  ftjot  if  not  cvcrietl,  (Fig.  ^7^,) 
TAurf-s  RgiMNO-VAHUS, — Thii  b  the  most  common  and  nx»il 
tv|iir&1  of  all  the  varieties  of  cooigcfitti]  ctuh'  be 
icquirefl.  The  dcfomiity  involves  the  muse  j^Ht 
anil  bones  of  the  (ooL  The  tcndo-Achilli*  and  i. 
and  antkus,  the  shon  muscles  of  the  noh  aivi]  the  h^x^^i  -  ^-i  iul  ioc^ 


37%    Saint  case  ai  Fi^  J77  ^itrr  trcatiiifsit  1^  %nMomim 

a^  pHiU  i  '  ^  Uitc«. 

re  coniracted.  The  po4ieri«>r  li^ainent  ol  ihe  ankle,  the  anterior 
|jart  of  the  internal  lateral  ligament*  and  those  t>etween  the  aitraf;alu« 
and  aeaphuid  and  on  the  tnferiar  surface  ctf  the  calcasieuf  mod 
neaphoti]  ai  well  as  the  plantar  ttgament!^  and  fajcise  are  «hf>rt. 
Thus  the  foot  is  held  in  a  dtUorted  po.%itioft  with  the  heel  elevated 
d  the  anterior  part  of  the  foot  addticted  and  rotated  wtth  ita  inner 
*^  forward  and  upward.  ( Fiffs.  jAo  and  aSi,  a&a*  a6j  and  jfti.) 
The  greater  part  of  tlie  addticiioci  and  rotation  takra  pan  at  the 
medto-ur<>a!  joint  The  heel  b  dwarfed.  The  aitragralus  pr*  »r 
on  the  dorsum  of  the  foot.  The  ftcat^ioid  artkulaiet  with  the 
fide  '  of  the  anterior  surface  of  the    ^     -    cd  aaUa^aiui 

and  ;  ;  ariiculate  with  the  tiltia*   The  c  :^ie  cuneiform, 

and  the  metatanaU  are  rotateil  inward,  and  so  retracted  ufMin 
^h"'T  under  i^urfacen  vi9  to  prt^tluce  more  or  ksa  cmvuK  The  tendo- 
ills  lies  Dear  the  internal  maUeolus,  and  the  fibula  nuy  be  drawn 
uitc  behtml  the  tibia.    Bum  arc  found  upon  the  convcK  tide  of 
„r  fcxit ;  and  in  children  who  have  walked,  ealkntwd  areaa*  The 
overrtretched  muj»clcs  are  atrophied  but  not  paralytrA 

AcQt'iiEXi  Et^i^iKtKVAai's, — In  the  acquim!  form  the  conditioii» 
if  of  lon^  ftandbg*  it  miKh  the  same  a»  in  ihc  a>ngenital»  but  when 
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the  result  of  poliomyelitis,  the  ov 
the  whole  extremity,  are  paraly; 

Talipes  calcaneo-valgos^ 
quired,  ami  like  the  other  aod  ml 
no  special  description* 

Frognosis. — The  prognosis 
cannot  always  be  sure  that  the  gl 
of  the  legp  will  keep  pace  with  ( 
not  paralyzed,  there  seetns  to  be 
for  some  reason  normal  gtowth 


Fig,  280,    Talifes  £gLiNa-v-\a| 


rect  position  and  to  hold  it  th^ 
accord.  This  often  required  m 
oft-repeated  attention^  and  thei 
its  purpose.  That  plan  is  stil!  1 
soon  after  birth.  But  for  the  ti 
ing  to  the  surgeon  later,  there 
or  mechanical  force  the  deformj 
over-corrected  at  once,  and  thei 
slight  pressure  is  required  to  m 
becomes  natural.  This  can  be  i 
tainty,  less  discomfort^  and  less 

To  illustrate  this  method  th 
first  described  ;  and  then  the  samei 

Treat meni  of  equino-varitsA 
comes  to  the  surgeon  and  treat  in 
ance  of  tissues  to  correction  is  t 
If  the  foot  can  be  easily  placed  il 
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no  oi>eraticm  wilt  be  ti€cei!«iry.  By  the  ttsc  of  Tncclianical  mrAni 
alone  the  foot  can  be  held  in  ovcr-coircclf  ^  -  ^  ^'  r  a  stifikriciit 
knf^h  of  lime  and  it  wit!  reniatn  |»cnimr  ted-    A  con- 

venient means  of  rrect  pofiitiixi  oi  wry  miltl  chib* 

fmrt  ill  new-bom  babt       l  ;  .   :  made  of  wtTip%  of  tin^  of  abimt  the 
width  of  the  foot  ami  of  the  length  of  the  foot  and  lejj.  Knou|;b 
rips  €if  tin  arc  t  ^  together  with  adl^cfive  pbMcr  to  make  a 

'  1  of  conveni  ness.    This  U  bent  to  pmper  shape  and 


banvlageii  to  ihe  foot,  hutdtng  tt  in  over-corrected  position.  The 

splint  is  r  '  iced,  tfie  foot  tieing  ntasiagetl  aod  mantpit- 

latrd  by  .        daily,  and  a  curt  soon  effected.  Other 

caies  w  ill  do  lieiter  with  the  ^>Ti«tim  bandai^.  coverinir  the  foot  aR 

IwJt  the  toe*»  and  extefiding  the  batida^  half  wav 

foot  being  held  in  ovcT-ci>rrectMio  while  the  liantb 

mllowcd  to.  harden*   A  new  budage  h  ai  r 

two  or  three  weeks  a>  neccmry*   I  f  the 

nirae  eadly  b}-  the  sttrgeon^s  Iian4k,  the  r 

h  ia  sbottld  be  dMded  (S- 

*l  i<i]laneofi§  Tenotomy,  i  rw  ^  [»e  cieee^ 

»Ary  to  tenotofntxe  the  tendcvAcbtlh^^  probably  the  tibtah»  po^tkui 
and  perhaps  the  antictu  and  the  plantar  faK^ia. 

Tile  tiljtalit  anticu%  tendon  is  ufuatly  feh  at  the  bvjttnm  nf  the 
concavity  at  the  inner  lide  of  the  foot,  and  it  cm  near  rtkm 
inio  ihe  ctineifMrni    Tin-  trmi!»nr»e  may  be  pa*«^i  hci)  -  nrt 

down  tipcm  it 

The  teniKiu  ai  iiu  iiiji4ii!»  pi  rt4>rc  iri>ui>4c^iuc 

to  find  in  a  fat  infant*   If  may  nect  .^ticnid  at  the  po^ 

tcrior  border  of  the  tibta  jn^t  aboirc  tJie  internal  mallenhtt*  where 
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it  can  be  lifted  with  a  hook  and  t 
be  introduced  at  a  point  half  wai 
borders  of  the  tibia  and  passed  s< 
of  that  bone.  The  blunt  tenotoi 
same  opening-  and  thrust  flatwise 
then  turned  outward  and  "  the  tit 
while  the  tendon  is  severed,  usufi 


Fig.  282.  Same  as  Fig.  280,  after 
correction  of  varus  by  tenotomy  of 
tibiales  and  plaster  bandages  ap- 
plied. 

orum  being  cut  with  it.  The  plar 
or  at  several  points  that  seem  to 
cavity  on  the  inner  border  of  the 
on  the  inner  side  of  the  foot  am 
and  fascia  (which  is  not  kept  ten 
has  reached  the  outer  margin  of 
is  then  turned  toward  the  fascia, 
ing  motion  divides  it  until  it  yiel 
degree  of  varus  it  is  better  to  cor: 
Achillis,  leaving  the  latter  to  hold 
straightens  the  pes  upon  the  talus 
tibiales  and  the  fascia  having,  if 
omy  wounds  dressed  antisepticall} 
self  corrected  and  over-corrected, 
bandage.   The  plaster  can  be  app 
to  cover  the  skin  and  surgical  dn 
fore  the  plaster.  The  plaster  leav< 
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the  leg.  If  there  h  »  tendency  to  tnvmtoci  of  the  leg  and  fcM.  or 
if  the  heel  is  very  small,  the  plaster  would  better  be  c%teiide«l  atiove 
the  flexed  knee,  the  fool  being  held  in  over-correction  ami  nitattd 
Dtitward  while  the  plaster  is  being  applied  and  until  tt  hardeni.  In 
few  weeks  (he  ca.Mr  i*  otif  \       he  osmcted 

division  of  the  tendo  ^  cut  subcotane* 

ously '  at  Its  narrowest  part  a  halt-inch  or  more  abme  its  imertino, 
5>ing  the  tenorotnc  from  the  inner  side  between  the  posterior  tibial 
'cry  and  the  tendon,  and 
euti 
Th4 


^5  n 


tcnoiocii^  ol  tmliHAciilllai 
oi  plaster 


eutting  toward  the  ^rface. 
The  eqtiinm  h  ajrrected  and 
slightly  over-corrected  and 
the  meniber  put  up  in  pla*i<*r 
Fonncrly  it  wa§  the  practice 
mi*  III  correct  the  defitrmity 
immediately  at  the  time  of 
the  tenotomy,  btit  to  watt  a 
week  or  more,  and  then  make 
the  correction.  lUtt  that  de- 
lay m>t  nccejiiiary  nor  u^- 
fui  The  plaitcr  bandages 
wiH  need  renewing  c»iice  in 
a  fortnight.  c*r  a  month  or 
more,  (lerhap^  until  the  in- 
fant if  ready  to  walk.  It 
may  then  be  allowed  to  walk 
with  the  fool  eneiaed  in  plaster  or  a  relent ioo  spltni ;  or  if  prr- 
ferrcil.  a  walking  ?;boe  may  lie  upctl  The  retention  Hilint  or  ihoc 
b  merely  a  metal  fole  and  heelpiece  with  stra|i§  to  hoW  the  foot 
upon  it,  and  fitted  with  a  rtgid  upright  at  each  aide  of  the  ankle 
rf  '  md  eon  (See  Fif.  aSs/)    It  i^  placed 

tij  and  ail  :»e  put  on  over  it.    The  walking 

iboe  if  made  with  the  upnghif  jointed  at  the  ankle^  pbced  initdc 
of  the  »h(ie,  not  fa<itene<l  to  it,  and  cornet imci  has  a  toe*1ift  running 
from  the  outer  side  of  the  f*xjl  to  the  encircling  band  ufion  the  leg. 
The  joint  at  tl>e  ankle  h  Ik^i  made  to  that  it  can  be  fle^e^l  bat  can- 
not be  extendetl  beyooil  a  rijeht  angle  aod  ofrds  no  toe*lift.  Such 
apparmttis  is  not  expected  to  exert  correettve  force  It  merely  re- 
t.i'  '  e  corrected  positkm  aiid  prmtits  rdiapte. 

It  hrrc  i^  no  potilble  taKfency  toward  re- 

lapse.   If  there  i  toward  *' pigeon-toe    or  inward 

rotation  of  f*»ot  an  i  i^^.  ;i  t  j  should  he  exleodcd  above  the 

knee  UntJ  better  even  to  a  pe*  *  and  given  an  oytward  turn 

to  correct  tliat  defnnnfty    (See  I  ig.  iWi^ 
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Very  few  cases  of  equino- 
severe  treatment  than  that  desc 
been  neglected  and  in  relaps 
sorted  to. 


Treatment  of  Neglected  m 
of  neglected  and  relapsed  club  J 

dinar 


tices 
soda  sc 
and 
tions 
pHabl 
the 
the  opi 
arati 


1 


1 


stretcc 
sia,  wit 
tomies. 
ally  noi 
be  accu 
surgeor 
ing  sh 
sliaped 
club  f  CO 

adds  immensely  to  the  power  of 
crease  but  rather  decreases  the  acc 


Fig.  286,   Walkikc;  shoes 

FOR     POUBLE  CLUBFQOTp 

when  there  is  also  in- 
ward rotation  or  pigeon 
toe. 
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(Sec  Fig.  i9H.)    Attcr  the  reshapinit  of  the  foot  it  b  put  up 
in  plMM  ^f 

Phmfif  af^i'raiion—U  i«  sofmtifnes  advtiahle  in  ncgleiird  or 

I  fi 


Fth  .e-    Ai^iiiii\  itrrAu^ic  rvLni'M.  im 
pr«ivcmrnt  «ki  tlic  IConif  tilock* 

fdipied  cx%e%  m  oltirr  chiMrm  or  ail  where  the  boiief* 

bfiwever,  arc  not  too  severely  deformetl.  1   m  .  <w  am  o|icii  tcrtv  n  f 


III  i 

all  omiractal  jiructurcf  on  the  com:**\c  >itie  of  the  fooL   The  I  > 
mAfch  bantbge  i*  u^i    The  tnci^ioii       ju*4  in  front  of  and 
beneath  the  iniemal  malleolu*  and  ejitencb  obtiqndy  forward  and 
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across  one-fourth  or  one-half  tt 
soft  parts  on  the  inner  and  lowc 
fascia,  tendons,  muscles,  ligament! 
correction  of  the  deformity  to  be 
wrench  or  other  force.    Care  sh( 
and  calcaneum  do  not  remain  in 
tibia  and  fibula.    The  posterior 
may  require  section.    Rubber  tii 
next  the  incision,  an  antiseptic 
march  removed,  the  foot  and 
kept  elevated  for  twenty-four  he 
on  a  month.   Usually  the  woum 
healing  is  complete  use  retentio 
Phelps  operation  has  the  advanta: 
cuneiform  tarsectomy  shortens  it 

Cuneiform  Tarsectomy. — Thi 
the  bones  are  too  seriously  missha 
has  the  disadvantage  of  shortenini 
an  incision  longitudinally  over  the 
vexity  of  the  foot,  reflecting  all 
the  tendons  and  excising  a  wedg< 
to  have  the  wedge  of  sufficient  sis 
formity. 

Cook's  operation, — It  is  clain 
poses  flat  clean-cut  surfaces  of  Ik 
of  surrounding  tissues  and  no  c 
wedge  of  bone  is  sufficiently  large 
correct,  there  is  no  tendency  to  i 
takes  tends  to  maintain  the  f( 
performed  as  follows:  First,  i 
vide  the  fascia  on  the  inner  sid< 
cord,  and  then  bring  the  foot  ii 
using  nothing  but  the  hands  and 
tissues.  Next  make  an  incision 
fascia,  just  in  front  of  the  ex 
the  outer  side  this  incision  sho 
above  the  bend  of  the  ankle  to  tl 

Next  with  an  osteotome  rem 
ing  the  first  incision  far  back,  jus 
completely  across  the  bones.  I 
enough.  The  foot  can  now  be 
cellent  position ;  and  by  giving  the 
ter  turn,  its  outer  border  should 
wound,  see  that  the  cut  surface 
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not  project  ^  high  to  interfere  with  extreme  flcKion  of 
the  ankle.  No  sutures,  exceptirig  *kiit  suture*  arc  nqmnd,  Gtmc 
clrc^Mfig  and  ihcn  plaMcr  arc  appticcl  Dr.  Cook  ttici  a  flight  re- 
tention splint  til  preference  to  plaster.   Children  may  walk  after 


FliL  jllg.    Two  PAIUS  ftf  rrrr     F^rii  fa-I  fT*=  r  vsvi^xtrr^  Tilt 

miint  WW MAT  ruKi  •^rmHird 

loot  hjii  3  degree  ijf  .  \^\  ^utm 

td  ankle,  and  coittnctc«l  i^>cs.    lu  r.  |«r Aic  4bcrwfL 


two  weeka*  Dre^siitg  it  worn  %ix  or  eight  weeks  and  then  an  or* 
dinaiy  shoe, 

Trfoimrmi  of  Varus, — Thtt  has  been  tuScieiilly  diictiaaed  in 
the  treatment  of  ecttiino^varut, 

Trftittnrni  of  I'altfms, — The  eot^nttal  form  ifeoerally  yiddi 
to  repeated  manapttlatkmi^  with  ilrelcfaitigm  of  rt>ntracted  ttuucs, 
fonowed  hy  pla.«ter.  In  ne);tecied  or  rdapsed  formt  tenotomy  of 
the  contracted  tcndotu  or  tiirsectomy  may  be  mjuired  In  the 
rachitic  form  th<  treatment  conitsU  in  maMKe  aod  corrective 
mmementa,  altematttqf  exeirtic  acid  rest  pcriodi,  a  ihoe  wHh  tole 
thicker  ttpon  the  mncr  siilc  In  throw  the  weiglit  tipon  the  octier 
bonirr  of  the  foot  an«l  a  felt  pad  or  metal  foppori  tm^ler  the  arch. 
(Sec  alio  Sectioiu  on  Pes-natras  and  on  Weak  .\nklei.) 

In  paralytic  valgui.  a  very  common  rtmll  of  polk>< 
traniplantation  of  »ome  of  the  contracted  tendons  to  the  itu  :    i  c 
of  the  fool  rnay  tie  tisefnl.    And  the  poaatbtltties  of  nerve  trat^ 
fereocr  should  \^  nm^idcfetl    A  proper  ihi«  '  ' 

perhaps  at^i  an  ankle  brace  may  solve  the  pr 
paralytiii  or  flail*foot«  anhrofletii  at  the  ankle  joint,  or  better  sliU, 
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astragalectomy,  often  render 
gives  a  considerable  degree  o 
avoidably  with  some  shortenin 

The  treatment  of  static  v; 
gree  of  flat-foot  with  eversion, 
caption  of  planus.  Traumatic  y 
It  comes  as  a  result  of  crushin 
deformity,  or  to  fracture  of  ti 
angular  union  leading  to  evers 
consists  in  refracture  or  osteotc 
correction,  fixation  until  firm  ui 
a  shoe  or  brace,  massage  and 
to  function. 

Treatment  of  Equinus. — ^1 
with  equino-varus. 

Treatment  of  Calcaneus. — ( 
tenotomy.    If  manipulations  do 
with  its  ankle  joint  so  constru 
flexion  beyond  a  right-angle, 
companied  by  cavus  or  valgus, 
and  braces  may  be  considered 
man  operates  by  making  a  long 
the  external  malleolus,  going  t 
at  the  end  of  the  astragalus, 
forward  and  reflected,  the  joint 
ward.    The  astragalus  is  enet 
moved  from  the  outer  surface 
inner  side  the  sustentaculum  tal 
cular  ligament  separated.  Th 
malleoli.    The  foot  is  thendisj 
bringing  the  external  malleolus 
The  internal  malleolus  is  pusl 
scaphoid.    If  the  peronei  are  a 
tendo-Achillis.    The  foot  is  pu 
tion. 

Jones  advises^  an  operatic 
stages  as  follows:  (a)  Calcj 
complete.  Stage  I.  The  plan 
and  the  foot  straightened  as 
wrench.  An  incision  down  to 
of  the  foot,  with  its  center  opp 
periosteum  elevator  the  soft  p 

1  Jones:  Amer.  Jour.  Orth.  Surg, 
cal  Journal,  Jan.,  1909. 
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\h}\\\  above  and  below,  from  inner  to  outer  side.  A  \'-$haped  sec- 
tion extending  across  the  tarsus  is  removed.  If  valgoid  deformity 
is  also  present,  the  section  should  be  wider  ujxm  the  inner  than  the 
outer  side.  If  necessary  the  foot  may  be  opened  on  the  outer  as 
well  as  on  the  inner  side  in  removing  the  wedge.  Sutures  are 
placed  and  the  deformity  of  the  foot  is  then  obliterated  by  extend- 
ing it.  The  foot  is  bandaged  to  the  tibia  in  a  position  of  ex- 
aggerated calcaneus.  Stage  II.  Four  weeks  after  the  first  stage. 
A  longitudinal  incision  is  made  back  of  the  heel  with  its  center 
opposite  ihe  ankle  joint.  The  joint  is  opened  and  from  the  astra- 
galus a  wedge  is  removed  sufficiently  large  to  be  accurately  ob- 
literated when  the  foot  is  brought  to  a  right  angle.  The  cartilage 
is  removed  from  the  tibia  and  fibula.  Tlie  wound  is  sutured  and 
the  foot  put  up  in  fixed  dressings,  (b)  Calcaneo-cavus  where 
some  ])owcr  remains  in  the  calf  muscles.  Stage  I  is  the  same  as  in 
(a).  Stage  II.  Shortening  of  the  capsule  and  of  the  tendo-Achillis 
are  i)crformed. 

Treatment  of  Cavus, — Slight  cases  in  young  children  with  a 
flexible  fool  may  yield  to  the  force  of  the  surgeon's  hands,  fol- 
lowed by  the  use  of  a  metal  sole  with  a  broad  strap  over  the  arch. 
But  a  foot  wrench  or  even  an  osteoclast  may  be  required  to  lower 
the  arch,  even  after  division  of  the  plantar  fascia  and  contracted  ten- 
dons. When  complicated  by  equinus  lengthening  of  the  .\chilli% 
tendon  will  be  retjuired,  but  this  sliould  not  \yc  done  until  after  the 
work  upon  the  foot  itself  has  been  complete*!. 

Treatment  of  Planus. — Pes  planus,  broken  arch  or  weak  f<K)t 
is  so  common  as  to  deser\'e  considerable  attention.  It  must  l>e 
treated  according  to  its  cause  and  its  degree.  Infants  about  learn- 
ing to  walk  arc  often  brought  by  anxious  mothers  who  fear  flat- 
foot  l>ecause  ni>  arch  is  apparent.  This  conclition  is  scarcely  al>- 
normal  at  this  stage  of  development,  and  if  the  l>al>e  is  healthy.  di<- 
appear>  with  fartlier  development  and  education  of  the  muscles. 
But  search  should  l)e  made  for  evi<lences  of  malnutrition,  rickets, 
actual  malformation  of  bones,  paralysis  or  contractions. 

That  class  of  weakcne<l  tarsal  arches  cinnmon  in  older  child- 
hoo<l  and  adolescence  and  due  usually  to  a  combination  of  weak 
mu^^culature.  ill->hai>ed  and  high-heeled  shoes  ami  too  much  stand- 
ing, can  !»e  curo«l  only  by  attention  directed  to  the  cau^e  or  all  the 
causes:  and  when  these  have  resulted  also  in  actual  elongation  of 
the  plantar  ligaments  and  the  high  heels  have  prinluced  contrac- 
tion of  the  j^'astrocncmeus  and  soleus.  or  when  in  atidition  to  the 
causes  incnti«'ne<l  tiiere  is  also  knock-kncnr.  sabre-leg,  inl>owetl-leg 
or  partial  paralysis,  the  case  is  (me  of  dilViculty  and  inxolve^  treat- 
ment of  more  than  merely  the  feet.    Cases  which  have  be\-«.me 
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painful  or  tender  will  be  made  mi 
cold  douching,  water  compresses, 
and  tenderness  are  not  present  or 
muscular  improvement  should  be 
muscles  especially  should  be  exer 
the  foot,  and  the  toe  muscles  by  us 
the  floor  and  similar  exercises.  ' 
and  leg  go  into  training  with  circv 
applied  by  the  hand,  tiptoe  and  pi 
footed  or  in  stockings  only.  Co 
ticed  by  treading  upon  the  outc 
straight  forward  or  inward,  never 
as  the  contracted  calf  muscles  wil 
be  carried  to  over- fatigue  and  si* 
cold  douche,  massage  and  rest, 
much  upon  their  feet,  the  muscl 
sisted  by  strapping  systematically 
one  does  for  sprain  of  the  ankle 
straps  from  the  outer  side  of  the 
and  up  the  inner  side  of  the  leg 

Proper  shoes  are  essential, 
broad  heel.  On  the  inner  side  tl 
the  arch.  It  should  be  roomy  at 
be  straight  or  even  concave  thn 
sole  and  heel  of  the  shoe  thickc 
border  by  applying  leather  of 
thickness. 

Various  so-called  arch-supp 
vised.    An  insole  of  leather  or  < 
upward  on  its  inner  side  so  as  to 
position.    Such  an  insole  and  s\ 
sole  are  often  all  that  is  necess 
For  older  ones  there  are  sole  pla 
that  need  not  be  described  in  c 
seldom  fit  the  individual  case, 
side,  raising  that  border  of  the 
ways  an  error ;  and  some  attemp 
verse  arch.    The  object  of  the 
longitudinal  arch  from  the  floor, 
side  of  the  foot.    The  inner  m 
high  enough  to  support  the  sea 
many  kinds  of  modelled  plates  1 
my  purpose  best.    This  metal  ii 
shaped  with  a  hammer  by  a  s 
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platcil  or  when  it  conUtnii  eighteen  per  cml*  nkkd  i]loy»  simpljr 
buni)*>hed,  ii  makes  a  stroni;,  light,  tmooth  Atid  dumUc  arch  tttf>- 
port  that  can  1>r  1  shape  to  <tiit  the  dmnipiig  arch.  The 

plate  cm  \k  tii<  ;i  diaj^ram  of  the  iolc  drawn  while  Ihc 

patient  stands  u\yon  a  slice!  cif  paper.  The  pencil  traces  the  oat- 
line  do^cly  around  the  edge  of  ibe  sole  and  then^  the  afch  being 
raii^ed  from  the  paper,  the  pencil  i*  {tabued  beneath  the  inner  bor- 
der of  the  foot  ami  the  outline  of  the  arch  b  traced.  Or  a  piaster 
cast  of  the  foc>t  may  be  made  by  placing  the  foot  mcared  with  vase- 
bne,  without  wetght^H^arin^,  in  a  diallaw  box  of  plaster  of  Plarii 
and  water  mixed  to  the  con   ^  t    '  m    Care  tboold 

lie  taken  to  have  the  plaMer  iiner  side  aliove 

the  level  of  the  i^^apliotd  artd  a<itra^alu«.  W  hen  the  placer  has 
firraly  set  ihc  foot  i^  removeij.  the  mold  smeared  tniude  with  vaseline 
and  ^lled  with  creamy  plaster  to  make  a  cail.  This  cast  may  then 
l>e  shaved  In  the  degree  of  t^orrectiim  drstred  and  serves  for  a  miMJel 
for  the  mechanic.  Or  the  foot  may  be  encased  tn  a  plaitcr  band* 
age  which,  being  cut  off,  series  for  a  moM  lo  make  the  olsI.  fn 
working  with  young  and  fidgety  children  or  when  in  haste  I  have 
found  it  convenient  to  use  moileling  wax  or  plasticine  or  sometimes 
the  doughy  mixture  known  a<i  wa]l|iaper  cleaner  to  take  the  moM  of 
tl>e  foot.  Too  much  correction  shaultl  not  he  attempted  with  ocie 
pbte  lest  tenderness  reiiuit.  It  is  belter  if  necessary «  to  make  new 
plates  or  remmlcl  them  at  inter- 
vals,  as  the  toot  improve?, 

Comftmnd  ftfrnu.^Yht: 
compound  forms  occurring  ixca- 
sionally  are  treated  by  an  adapta- 
tkxi  of  the  same  principles  as 
have  already  l»een  discnised* 
WEAK  AKKLES 

Sometimes  associated  witli 
tali|)cs  planus  or  valgus^  an<! 
lometbnei  occurring  akwie.  at' 
weak  ankle*.    ( Fig,  2«x> )  The 
parts    are    neither  mufformed, 
par^lyred  nor  contr 
mu^lei  are  jiimpU  l 
maintain  the  prot»er  position  of    Fia  ago   Wme  /^vkus  aits  tio- 
tlie  ankle  joint  with  the  patient      ^  to  al^ latent 

standing.    Tliey  relax  and  sag  to  ni  ^  Em^  ymr 

the  inside. 

Tr^afm^w— The  treatment  consists  in  properly  maiiaffcd  rest 
and  exerrise,  massage,  baths,  sometimes  electricity,  general  tonic 
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and  hygienic  measures  as  descrii9[| 

are  obliged  to  be  nnich  upon  thci 
the  muscles  that  does  not  interferi 
developed  adequate  strengtli;  A 
straps  as  in  Gibney'%  rnethotl  of 
carrying  the  strapping  well  up 
walk  the  only  brace  necessary  i 


I 


Fig.  sgi,  SupERNUMosAiiy  rtm 
rudiraentary  sixth  digit  attached  ^ 
outer  border  of  each  little  finger^ 

cises,  may  do  much  to  amelii! 
becoming  still  more  distorted, 
by  transplantation  of  bone  intq 
portion  of  the  bone  that  exce 
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Ihe  arLiculattng  ends  txn  a  Icvd,  and  by  ochet  iiiypkal  operatiaiis* 
Btit  there  is  no  systeiratic  [nethdl  of  tiratmcitt  coaiptfable  to  that 

for  clubfoot* 

8UPERHUHERARY  ARMS  OR  LEGS,  HANDS  OR  rSST 

Keduplkation  of  a  Urg^  cxtraniiy.  or  of  a  laf^  or  coniptoc 
portion  of  an  cxtrcfnity,  u  a  very  rare  tkfoniirty»  and  its  consiikra- 


Flu  Si 


tkm  can  be  given  liule  9|«u!e«  Tlie  ciiolofy  ijf  lliit  cttricni%  tnal* 
fomatioci  by  exce^^s  of  de%'eti3fiment.  which  if  cvitlmtly  tnhemit  in 
the  embryo,  ha^  Ijceti  refcrreil  to  m  the  Section  on  the  fcnerml  ttib- 
ject  of  the  Malformations,  ami  on  Temtocnata. 

Tr#olHi/fit— A»  a  rule  the  '  her  tiiefiit  mr 

omamesika]  and  ihotild  be  renv  be  diooe  wfi^ 

safety. 
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SUPERNUMERARY  DIG 

The  smaller  and  simpler  stn 
found  in  excessive  number.  Poly 
or  toes,  or  both  in  the  same  indiv 
two  sides,  or  occur  on  only  one  si< 
from  one  to  three  or  four  supemu 

The  supernumerary  member 
like  a  mere  protuberance,  or  be  m 
development,  and  be  merely  app 
perfect  motion.  Polydactylism  is 
itary. 

Annandale  classified  supemu 
according  to  their  degree  of  dev< 
with  normal  anatomical  parts.  Fi 
first  and  second  varieties  of  Ann 

Treatment. — In  dealing  with 
be  a  female  child,  much  care  shou 
and  a  smooth  outline  and  to  avoi 
the  deformity  can  be  dealt  with 
antiseptic  principles  should  be 
attached  loosely  by  a  pedicle  shou 

Extra  digits  of  the  second  c 
no  voluntary  motion,  should  also 
cautions.  In  case  a  supemumera 
very  closely  connected  in  a  comm< 
vide  the  proximal  phalanx  of  the 
articulation. 

In  the  third  variety,  in  which 
metacarpal  or  metatarsal  of  its  o^ 
terfere.    In  the  fourth  variety, 
united  throughout  with  another  d 
tempt  removal. 

INTRA-UTERINE  AMPUTATION 
SUPPRESSION  OF  INTEl 
SENCE  Ol 

Cases  occur  with  great  rarity 
less  of  an  extremity  takes  place  ii 
of  bands  of  lymph  stretched  from  ' 
or  from  one  part  of  the  fetus  to 
is  found  lying  loose  in  utero.  It  i 
putation  stump  without  any  trace 
has  become  disintegrated,  the  amj 
early  in  fetal  life.    In  other  instan 
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of  greater  or  les^  depth  iurrottudlnc  a  limb  ti  though  the  consimt' 
big  band  had  begun  but  failed  to  ronrplctc  the  amptttJttoii. 

Another  group  of  ca<ie5 
haji  an  intermediate  s^nciit 
of  a  limb  suppres*^,  and  the 
distil  parts  or  ntdiitienti  of  it 
attached  to  what  remain^  of 
the  limb.  For  instance,  the 
forearm  may  be  abicnt,  and 
Rnfen  project  from  the  hmer 
end  of  the  upper  arm.  Aijji 
distal  part?t  of  an  CKtremily. 
as  fingers  or  loeitt  hand  or 
foot*  may  be  absent  or  nidi- 
nmtary.  (Ftg.  294.)  In 
some  of  these  of  !«up- 

pression  and  of  absence  of 
parts  it  may  be  irniK>^tbIc  to  determine  wbeiher  the  condttkm  was 
caused  by  pressure,  antputation,  or  originated  in  a  fault  in  the 
embryo  itself 

Trfatment, — Most  cases  under  this  beading  admit  of  no  treat- 
ment, 

WEBBED  FINaBitS  OR  TOU  (SnroACTYUtM) 
This  iH  a  niilicr  common  deformity.    It  may  lie  a  family  mark 
occurring  occasionally  through  hcrediury  inftuence  m  toccewve 

generationf.  Or  it  may  oGctsr 
in  single  instances.  Some 
cases  are  apparently  caused  by 
the  fiarti  being  enveloped  in 
\ym\^h  Immh,  and  may  tfaow 
ampotaliofi  of  a  portkm  of  the 
digiu  and  wehbtng  of  the 
stumps.  There  are  varying  de- 
' •>f  the  *  '  tr.  The 
1  web  n.  V*  tie  ex- 

U'luird  1cn>  far  lorw^nl  or  may 
unite  two  or  three  of  the  pha* 
langes.  More  rarely  the  weh 
may  be  pre^m  b^ecn  the 
distal  and  Mt  the  pmsrinial 
pfaalai^ges. 

A^mi.  instead  of  ametriy 
cuuneous  union,  the  deeper  tissues,  even  the  metacarpal  or  metatarxal 
and  pbdaqgeal  bones,  may  be  fused  tofcther.   The  malformation 
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is  apt  to  be  symmetrical  and  ma 
both.  It  is  not  uncommonly  asso 
Treatment, — Webbing  of  the 
If  adjacent  fingers  are  united  by 
should  not  be  interfered  with.  If 
fibrous  tissues  they  should  be  sepa 
effects  little,  since  the  wound  grai 
gradually  reunite  more  or  less.  ' 
by  perforating  the  web  and  keepi 
in  the  opening  until  it  healed  am 
the  web,  and  by  other  similar  met 
and  then  turning  a  triangular  flap 
so  as  to  cover  the  angle  betwee 
reunion  (Norton).  Finally  there 
figured  in  all  works  on  operative 
One  is  raised  from  the  dorsal  as 
and  the  other  from  the  palmar  a: 
web.  The  flaps  being  raised,  th< 
through,  and  each  flap  is  wrapped 
mains  attached.  Plastic  methods 
the  parts  are  too  small  and  the  ti 
work,  but  after  the  infant  or  child 

IRREGULAR  ALIGN! 

Deformity  may  occur  in  the 
ment  of  the  phalanges  and  their  n 
Fig.  295.)  This  may  be  congei 
pressure.  Early  and  persistent  tr 
hesive  plaster  and  only  broad  toed 
But  if  ulcerations,  callosities  or  c 
better  to  amputate  the  toe. 

PIGEOl 

This  deformity,  in  its  most  ag{ 
under  talipes  varus.  But  there  ar 
less  degree  which  demand  attenti 
The  incurvation  may  involve  no  m 
be  a  bending  of  the  pes  upon  tl 
tibia  and  fibula,  or  an  in-knee,  o: 
Treatment  consists  in  persistently 
the  affected  structures.  Voluntar 
struction,  with  or  without  gymnas 
But  often  these  means  must  be  s 
worn.  In  babies  a  rubber  tape  a 
shoe,  carried  spirally  around  the 
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side,  at  the  hip,  sometimes  helps  in  mild  cases.  I  have  often  im- 
provised a  form  of  brace  made  of  brass  spring  wire  which  passes 
back  of  the  pelvis,  makes  a  spiral  turn  opposite  the  hip-joints, 
descends  to  the  knees  where  it  makes  another  spiral  turn  and 
descending  to  the  feet,  is  fastened  to  the  shoes  giving  them  an  out- 
ward turn.  Worn  outside  of  the  underclothing  or  diaper  this 
simple  device  is  not  uncomfortable.  It  can  be  used  in  conjunction 
with  plaster  casts  on  the  feet  in  talipes  varus.  Or  in  more  marked 
cases  a  regularly  constructed  brace  as  used  for  equinus-vanis  ( Fig. 
286)  can  be  used.  Or  the  uprights  extending  from  knee  to  pelvic 
band  in  such  a  brace  may  be  substituted  by  spiral  springs,  as  in 
Doyle's  brace  for  clubfoot  and  pigeon-toe. 
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(i)  Anesthetics,  (p.  41.)  As  a  local  anesthetic  the  hydrochloride  of 
quinine  and  urea  has  advantages  over  cocaine  and  others  in  beinf 
absolutely  free  from  toxic  eflfect  and  in  maintaining  anesthesia 
from  a  few  hours  to  several  days.  It  is  used  commonly  in  1  per 
cent.,  sterilized  solution,  and  is  rather  slow  in  taking  effect,  re- 
quiring from  5  to  30  minutes.  It  produces  local  edema,  a  disad- 
vantage in  some  operations,  but  of  no  moment  in  others. 

(9)  Hemorrhage,  (p.  45.)  The  pathological  conditions  favoring  hem- 
orrhage, such  as  hemorrhagic  diseases  of  the  new-bom.  are  not 
here  under  discussion.  They  are  well  considered  in  the  standard 
works  on  medical  pediatrics.    See.  also,  Graham:  Jour.  Esfrr, 

Med.,  April  I,  1912. 

(3)  Shock.   Acapnia  as  a  cause,    (p.  46.)    Henderson  (Am.  Jour. 

Phys.,  1908,  Vol.  21,  p.  126;  1909,  Vol.  23.  p.  345;  Vol.  24,  p.  66; 
1909-10.  Vol.  25,  p.  385)  considers  shock  due  to  a  diminished 
amount  of  carbon  dioxide  in  the  blood,  a  condition  termed  (by 
Mosso)  acapnia.  Carbon  dioxide  being  a  hormone  or  chemical 
regulator  of  respiration,  is  heki  responsible  also  for  the  failure  of 
the  circulation  and  the  nervous  system  in  shock. 

(4)  Shock.    Transfusion,    (p.  51.)    Transfusion  is  the  best  treatment 

for  shock  following  hemorrhage.  I>one  with  Brewer's  glass  tube 
it  is  very  simple.  The  tul)es  of  different  sizes  are  boiled  in  liquid 
aItH>Icnc.  .'\rtery  of  donor  and  vein.  t>asilic.  femoral,  or  external 
jugular  (Vincent)  of  donee  are  ex])Osed  and  dissected  up  for  an 
inch  or  more.  Each  vessel  is  lifted  and  tied  distally  and  en- 
circlctl  proximally  by  a  narrow  tape,  lightly  controlled  by  hemo- 
.stnt.  Kach  vessel  is  severed  lietwecn  ligature  and  tape  and  the 
a]Krn  end  of  the  vessel  l>eyond  the  tape  washed  out  with  normal 
salt  solution,  and  then  snicaretl  inside  and  out  with  albolene.  A 
IiiIk!  of  pro|>cr  size  for  Iwth  vessels  is  selected  from  the  hot  albo- 
lene. aixl  shaken  to  free  its  lumen  of  su|)erfluous  albolene.  .\n 
cn<l  of  the  tulnr  is  tie<l  into  the  vein  and  the  other  end  into  the 
artery.  The  small  amount  of  air  within  the  tube  may  be  dis- 
regardcil.  Tlie  blood  is  allowed  to  flow  through  the  tube,  the 
pr<>|>er  amount  being  measured  by  the  state  of  both  patients 
as  to  puNc  and  general  condition,  and  by  testing  the  hemoglobin 
of  the  donee  at  inter\'als  of  a  few  minutes. 

(5)  After  Operation,    (p.  51.)    Graham  claims  rectal  injection  of  olive 

oil  after  anesthesia  quickly  raises  the  opsonic  power  of  the  blood, 
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appe: 


which  is  lowered  by  anesthesia 
Jour,  Am.  Med,  Assn,,  March  : 
hypodermatic  use  of  olive  oil  I 

(6)  Acromegaly,    (p.  6i.)  Acrome 

plasia  or  an  adenomatous  con 
hypophysis.  Diminished  func 
duces  adiposity  and  sexual  inf 
Johns  Hopkins  Hosp,  Bull,,  ^ 
Kanavel :  Jour,  Am,  Med,  Assi 
Ohst,,  April,  1910;  Eiselberg: 

(7)  Tumors.   Morphological  study, 

Med,  Assn.,  Oct.  29,  1910)  " 
the  proliferation  of  one  of  the 
and  stroma  are  furnished  by  tl 
and  are  not  themselves  tumor 
the  tumor  is  built  is  the  one 
name  to  the  tumor."  In  th< 
tumors  he  insists  on  more  tho 
logic  origin  of  each  kind  of  e] 
ferentiation  which  each  type  • 
of  epithelial  tumors  should  be 
tionship,  not  separated  as  in  a 

(8)  Angioma.   Naevus  and  cutaneo\ 

with  paralysis,  (p.  84.)  Ba< 
tween  naevus  of  head  and  fa 
the  trifacial  nerve.  Gushing 
ease  of  the  Gasserian  ganglion 
trigeminal  naevus  develop  spa 
hemorrhage  from  a  coincident 
Amer,  Med.  Assn.,  July  21,  I9( 
Fitzwilliams  {Brit.  Med.  Jout 
Hemorrhagic  Telangiectasis,"  ^ 
16,  191 1,  xvii,  No.  3.) 

(9)  Nevus.    Treatment,    (p.  85.)  1 

ing  nevi,  for  instance  that  w 
solid  carbon  dioxid  is  easily  ] 
sold  in  iron  cylinders  by  pui 
somewhat  porous  tube  of  the  1 
prepared  by  rolling  a  piece  o 
round  a  rod,  the  rod  being  the 
the  porous  tube  tied  shut.  T 
ward,  at  an  angle  of  45  degr< 
vent  and  the  gas  allowed  to  es 
a  deposit  of  snow  appears, 
chamois,  and  shaken  into  a  1: 
of  the  size  desired.  The  sno\ 
tube  with  a  rod  and  then  push 
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a  pencil  which  will  last  from  one  to  two  hours,  gradually  dwin* 
dling.  It  can  be  handled  with  gloves  or  in  lint,  cut  with  a  knife 
to  suitable  shape  and  used  on  the  growth  by  applying  it  with 
pressure  for  5  to  30  seconds,  which  is  sufficient  to  freeze  the 
tissues.  During  the  thawing  process  there  is  some  smarting 
which  is  allayed  by  warm  water  compresses  but  soon  subsides. 
An  antiseptic  dressing  is  applied.  The  effect  is  considered  to  be 
not  an  escharotic  destruction  of  tissue,  but  causes  a  flooding  of 
the  treated  area  with  leucocytes  during  the  circumscribed  in- 
flaniniator)'  reaction,  with  increased  phagocytosis.  Experience  is 
necessary  to  judge  the  proper  duration  of  the  application  and  the 
degree  of  pressure.  Excellent  abstracts  of  the  literature  of 
the  subject,  with  references,  may  be  found  in  International  Medi- 
cal Annual,  1910,  p.  550,  pp.  306,  577;  1912,  p.  486. 

(10)  Hemophilia.   Etiology,    (p.  99.)    More  recently  it  is  considered 

due  to  defective  coagulability  of  the  blood.  The  nature  of  the 
bloo<i-defcct  is  in  dispute.  Addis  (Quar,  Jour,  Med.,  OcL,  1910) 
reaffirms  that  it  is  an  inherited  peculiarity  of  the  prothrombin,  its 
activation  into  thrombin  being  retarded.  Sahli  (Brit,  Med  Jour., 
Nov.  5,  1910)  claims  defective  coagulation  is  due  to  lack  of 
thromhokinase  and  that  in  hemophilia  there  is  a  cellubr  anomaly 
not  only  of  the  corpuscles  of  the  blood  but  of  the  endothelial 
cells  of  the  vessels. 

(11)  Hemophilia.    Treatment    by   blood   or   blood  serum,    (p.  99.) 

Transfusion  of  human  blood  may  control  the  hemorrhage  for  the 
time  being:  it  <1(h*s  not  cure  the  tendency.  Intravenous  or  even 
subcutaneous  injection  of  human  blood-serum  have  brought  re- 
lief. The  adult  dose  is  15  cc.  of  fresh  serum  (less  than  two 
weeks  oh!)  if  injected  intravenously,  or  cc.  subcutaneously. 
Diphtheria  antitoxin  or  other  serum  may  t>e  used  in  emergency. 
Directions  for  transfusion  are  given  in  Appendix  (4). 

(la)  Rachitis.  Treatment,  (p.  109.)  Thyroid  extract  improves  the 
general  condition,  growth  and  development  of  a  number  of  ra- 
chitic chiMren  who  are  backward. 

(«3)  Sjrphilia.  Symf^toms.  (p.  1 18.)  Acconling  to  Graves  the  sca- 
phoid type  of  scapula  may  be  an  indication  of  hemlitarv*  syphihv 
See:  "The  Scaphoid  Scapula  a  Frequent  .Vnomaly  in  Develop- 
ment, of  Ilereilitary  Chnical  and  .Anatomic  Signiiicance."  {Med. 
Kt'c.  May  Ji,  1910.)  **  The  Clinical  Recognition  of  the  Scaphoid 
Type  of  Scapula  and  Some  of  Its  Correlations,"  {Jour.  Am. 
.Mi  d.  .Issn.,  July  2.  1910.) 

(14)  Sjrphilis.  niaj^nvsis.  (p.  lao.)  Since  the  discovery  and  accept- 
ance of  the  Npirochaeta  pallida  as  the  cause  of  syphilis,  detection 
of  the  organism  with  the  microscope  is  an  im|K>rtant  means  of 
ilia^nosiN.  I  he  simplest  method  is  Hurh  s.  The  S4»re  is  washed 
Willi  salt  solution.  Then  the  secretion,  scraped  from  the  sore, 
blixxlfree.  is  mixed  with  equal  quantities  of  distilled  water  and 
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Chinese  ink.  The  mixture  is  smeared  on  a  slide,  allowed  to  dry, 
and  examined  with  oil-immersion  lens.  The  spirochetes  show 
white  against  a  dark  background. 

(15)  S3rphilis.  Treatment,  (p.  124.)  Dioxydiamidoarsenobenzol,  sal- 
varsan  or  "606,"  which  is  an  extraordinarily  active  remedy  for 
improving  the  clinical  condition,  at  least  temporarily,  in  certain 
cases  of  lues  in  adults,  appears  to  be  dangerous  in  large  doses  in 
infants  with  the  congenital  form,  in  whom  the  spirochetes  are 
so  numerous  that  their  destruction  may  lead  to  fatality  by  endo- 
toxin ;  though  many  clinicians  report  excellent  results  when  used, 
intravenously,  in  doses  of  about  o.oi  gram  per  kilogram  of  body 
weight.  Great  caution  should  certainly  be  exercised  in  its  em- 
ployment. In  older  children,  that  is,  in  the  late  manifestations 
such  as  keratitis,  untoward  effects  have  not  been  so  serious;  nor 
have  curative  effects  been  so  much  more  rapid  than  by  mercury 
and  iodides. 

(x6)  Septicemia.  Opsonic  power  of  infants'  blood,  (p.  129.)  Accord- 
ing to  Tunnicliff's  experiments,  the  anti-infectious  power  of  the 
blood  (as  measured  by  the  opsonic  index)  and  the  phagocytic 
power  of  the  leucocytes,  in  infancy  is  far  below  that  of  adult 
blood.    (Jour.  Infect.  Dis.,  Oct.  25,  1910.) 

Vaccine  Therapy.  Da  Costa:  "The  Routine  Use  of  Autog- 
enous Vaccines."  (Jour.  Am.  Med.  Assn.,  May  28,  1910.)  Mar- 
tin :  "  Vaccine  Therapy  in  Acute  Infections."  (N.  Y.  Med.  Jour., 
Dec.  10,  1910.) 

(17)  Operations  Upon  Tendons.   Open  vs.  subcutaneous  tenotomy. 

(p.  172.)  There  is  no  doubt  that,  to  avoid  the  occasional  in- 
stances of  faulty  union  or  subsequent  stretching  of  the  scar 
tissue,  it  is  better  to  lengthen  by  open  method,  retaining  tendon 
tissue  throughout  all  tendons  that  are  expected  to  functionate. 
Experience  demonstrates  occasional  even  if  rare  failure  of  union 
or  later  stretching  of  the  fibrous  tissue  formed  between  the  sev- 
ered ends  where  no  true  tendon-tissue  intervenes.  In  the  Hibbs- 
Sporon  method,  redundant  length  of  tendon  after  splitting  does 
no  harm.  It  is  merely  folded  within  the  sheath  and  the  sheath 
closed  and  sutured  over  it. 

(18)  Knock-knee.    Osteotomy,    (p.  186.)    As  to  choice  of  inner  or 

outer  side  of  the  limb,  it  is  true  that  by  cutting  on  the  concave 
side  (McCormac)  the  act  of  fracturing  releases  instead  of  tight- 
ening upon  the  osteotome;  and  that  there  is  a  lengthening  rather 
than  a  shortening  of  the  bone. 

(19)  Osteoclasis,    (p.  193.)    Osteoclasis  may  sometimes  be  performed 

by  the  manual  strength  of  the  surgeon  by  pressing  the  limb  sud- 
denly across  the  wedge-shaped  wooden  block  of  Konig,  or  better 
still  the  metal  fulcrum  of  the  author  (see  Fig.  287). 

(ao)  Ankylosis,  Arthroplasty.    (Chap,  viii,  p.  198.)    Utilizing  cerUin 
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embryologic  and  pathologic  facts  concerning  the  fonnatton  oi 
joints  (sec  Section  on  Fasciae  and  Fat  Tissues)  and  the  pioneer 
work  of  Verncuil,  Oilier,  Helferick.  Lcntz.  Foederl.  Nareth,  and 
Chlumsky  (sec  brief  resume  by  Neflf :  Surg.,  Gynec,  and  Obst., 
Nov.,  1912,  p.  529),  Murphy  (Jour.  Am,  Med,  Assn,,  1905,  pp. 
1573-1671 ;  Trans,  Amer,  Surg,  Assn,,  1906.  xxii.  p.  315)  has  suc- 
ceeded in  constructing  joints  both  experimentally  and  clinically 
by  opening  the  capsule,  separating  the  articulating  surfaces  when 
ankylosed,  rounding  them  to  fit  perfectly,  shortening  their  ends 
enough  to  secure  free  room  to  prevent  too  much  pressure,  and  then 
turning  in  flaps  of  fascia  and  fatty  tissue  ample  to  cover  and 
separate  the  articulating  surfaces.  The  flaps  are  sutured  in  posi- 
tion with  chromic  gut.  or  where  not  between  articulating  surfaces 
with  fine  phosphor-bronze  wire  of  eight  strands,  and  the  wound 
is  closed.  The  most  rigid  asepsis  is  necessary,  the  bones  not 
being  touched  with  hands;  nor  should  the  flaps  be  traumatized. 
The  joint  is  immobilized  for  two  weeks  with  sufficient  extension 
to  prevent  pressure  on  the  inter-articular  flaps.  Then  passive 
and  active  movements  are  used,  and  systematic  exercise  persisted 
in  for  months.  Arthroplasty  has  its  best  field  in  ankylosis  from 
non-tubercular  causes.  A  year  or  more  should  elapse  after  a 
positive  cure  of  joint  tuberculosis  before  it  is  attempted. 

(ti)  Joint  Tuberculosis,    (p.  225.)    Our  views  on  the  pathology  of 

joint  tul)erculosis  may  have  to  undergo  a  change  if  the  theories 
recently  propounded  by  Ely  are  proven.  As  he  says  in  the 
preface  to  his  book  (Joint  Tuberculosis)  after  recounting  his 
researches,  "even  many  of  the  facts  seemingly  well  established, 
such  as  the  coagulation  of  fibrin  in  tultcrculous  joints  appeared 
impossible.'*  After  reviewing  the  familiar  teaching  concerning 
the  battle  of  the  lymphocytes  against  the  tubercle  bacilli,  he  says 
(p.  37).  **  Viewe<l  in  this  light,  joint  tul>crculosis  is  the  result  of 
nature's  cfTort  to  rid  herself  of  the  disease,  ami  is  essentially  an 
excretory  prcKess;  but  on  this  theor>-  many  |>hcnomena  of  tuber- 
culosis cannot  be  satisfactorily  explained  —  why.  for  instance,  the 
tubercle  bacillus  can  thrive  in  a  tissue  rich  in  cells  which  are 
supposed  to  be  intended  for  its  destruction,  while  m  other  tissue, 
such  as  yellow  marrow  and  muscle,  it  cannot  exist  unless  there 
\ic  a  secondary  infection.  On  this  theor>-.  alM>.  the  cure  of  a 
tuberculous  joint  after  operation  would  be  hard  to  explain,  for 
the  vcr>'  tissue  that  is  supposed  to  be  rich  in  elements  for  destroy- 
ing  tul>ercle  bacilli  disappears.  Without  seeming  to  be  rash.  I 
would  pro|)ose  the  following  hypothesis.  The  accepted  relation 
of  the  lymphocyte  to  the  tubercle  bacillus  is  at  least  not  invariable. 
If  we  may  assume  a  different  one.  the  whole  problem  of  the 
occurrence  of  the  tuberculosis  in  the  joint  and  tn  some  other 
tissues  l>ccomes  a  simple  one.  .  .  .  Let  us  assume  that  the  Ijrmplio- 
cytes  ami  certain  other  similar  cells  are  not  nature's  defensive 
organism,  but  the  natural  food  of  the  .  tubercle  bacillna.  Tht 


752 


APPENDIX 


bacilli,  floating  in  the  blood,  are  thrown  out  into  the  various 
tissues  where,  if  the  bacilli  find  cells  suitable  for  their  growth, 
they  live;  where  they  do  not  find  these  cells,  they  die.  Nature's 
protective  mechanism  is  only  the  elaboration  of  toxins  and  the 
production  of  fibrous  tissue.  The  relation  of  the  tubercle  bacillus 
to  the  lymphocyte,  in  other  words,  is  the  same  as  that  of  the 
gonococcus  to  the  polymorpho-nuclear  or  of  the  malarial  Plas- 
modium to  the  red  cells.  An  operation  that  causes  the  disappear- 
ance of  red  or  cellular  or  lymphoid  marrow  in  the  ends  of  the 
bones  shuts  off  the  food  supply  of  the  bacilli.  The  bacilli  can 
find  no  food  in  yellow  marrow,  but,  if  a  secondary  infection  be 
added,  the  resulting  suppuration  furnishes  the  supply  of  cells 
peculiarly  adapted  to  the  growth  of  the  tubercle  bacilli,  and  tuber- 
culosis invades  the  yellow  marrow  also.  I  will  carry  the  theory 
no  further;  to  me  it  appears  to  explain  almost  everything.  .  . 

(aa)  Status  Lymphaticus.  Etiology,  (p.  323.)  Basch,  Wien,  Klin, 
Wochenschr.,  1903,  xvi,  893 ;  Zeitschr.  f.  exper,  Path,  u,  Therap, 
1905-6,  ii,  195 ;  Jahrb.  f.  Kinderheilk.,  1906,  Ixiv,  285 ;  1908,  Ixviii, 
649.  Klose:  Arch.  f.  Kinderh,,  1910,  ix,  i.  D'Oelsnitz:  Arch,  dc 
Medecine  des  En f ants,  Paris,  March,  xiv.  No.  3,  pp.  161-240. 

Pathology,  Marfan:  Archives  de  Medicine  des  Enfants, 
Nov.,  1910. 

(as)  Status  Lymphaticus.  Diagnosis,  (p.  324.)  Ferrand  and  Chatclin 
(Bulletin  de  la  Societe  de  Pediatrie,  Paris,  April  13,  1911)  show 
the  value  of  radioscopy  in  the  diagnosis  of  enlarged  thymus.  See, 
also,  Boggs  {N,  Y,  Med,  Jour,,  July  8,  191 1)  on  percussion  signs 
of  persistent  and  enlarged  thymus. 

Treatment,  Thymectomy  is  also  now  an  established  pro- 
cedure. The  Roentgen  rays  are  used  for  reducing  the  size  of 
the  thymus. 

(24)  Fractures  of  SkulL  (p.  342.)  Nothing  said  in  the  text  should  be 
understood  as  favoring  delay  of  operation  in  cases  of  depressed 
fracture  or  intracranial  hemorrhage  or  compression. 

(as)  Hydrocephalus.  Drainage,  (p.  354.)  Gushing  drained  into  the 
subperitoneal  space  by  trephining  through  the  body  of  the  fifth 
lumbar  vertebra  and  entering  the  spinal  canaL  Half  the  length 
of  the  metal  tube  was  then  introduced.  The  spinal  canal  was 
then  opened  posteriorly  and  the  other  half  of  the  tube  joined  to 
the  first  half.  The  tube  was  left  in  place  to  maintain  a  perma- 
nent opening. 

Andrews  used  successfully  a  glass  tube  for  drainage  into  the 
sub-dural  space.  (Quar,  BuU,  N,  W.  Univ,  Med,  School,  Vol.  xii. 
No.  4,  April,  191 1. 

Ballance's  operation  (as  illustrated  on  p.  359)  is  for  perma- 
nent drainage  of  the  lateral  ventricle.  The  operation  for  per- 
manent drainage  of  the  fourth  ventricle  is  Parkins'  operation. 

(a6)  Operations  Upon  the  Cranium.    Wound  infection  and  its  preven- 
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Hon.  (p.  364,)  Crowe  advises  the  adininistratioii  of  urotropin 
in  all  cases  in  which  meningitis  is  a  possible  complication,  or  even 
if  meningeal  infection  has  already  occurred.  He  claims  the  drug 
begins  to  appear  in  the  cerebro-spinal  fluid  in  a  half  to  one  hour 
after  its  administration;  and  that  it  is  capable  of  deferring  or 
preventing  growth  of  organisms,  {Johns  Hopkins  Hosp^  BulL^ 
April,  1909.) 

(37)  Deformities  and  Diseases  of  the  Ear.  (Chap,  xiv,  p.  369.)  Syphi- 
iitic  Disease  of  the  Ear.  The  exact  pathology  of  the  ear  in 
hereditary  lues  is  still  under  discussion  as  to  whether  it  is  a 
primary  labyrinthitis,  affecting  both  vestibule  and  cochlea;  or 
hemorrhage  into  the  labyrinth,  secondary  to  syphilitic  arteritis; 
or  interstitial  inflammation  of  the  acoustic  nerve,  accompanying 
luetic  inflammation  of  the  meninges,  (See  an  excellent  article 
by  Fraser,  Jour^  Laryng,,  Aug.,  1909,)  Usually  there  are  other 
characteristic  manifestations  such  as  interstitial  keratitis  and 
Hutchinson's  teeth.    (See  Hereditary  Syphilis,) 

Symptoms  appear  from  the  sixth  to  the  fifteenth  year,  with 
catarrh  of  the  Eustachian  tube  and  behind  the  tympanic  mem- 
brane^ which  is  lustreless  and  indrawn^  and  sudden  and  usually 
bilateral  deafness.    Treatment  is  that  of  hereditary  syphilis, 

(ai)  Birth  Palsies  Non-ccntraL  Treatment,  (p,  395,)  See^  also* 
Clark,  Taylor  and  Prout :  ''A  Study  of  Brachial  Birth  Palsy " 
{Am,  Jour,  Med.  Scu,  Oct,  1905)  ;  Taylor:  **  Results  from 
Treatment  of  Brachial  Birth  Palsy  *'  (Jour:  Am,  Med,  Assn,^ 
Jan.  12,  1907.) 

(29)  Poliomyelitis^   Etiology,    (p,  395.)    The  causative  agent  has  been 

proven  to  be  an  ultra  microscopic  organism  of  great  virulence. 
It  resists  freezing,  drying  and  glycerinization* 

(30)  Poliomyelitis.    Diagnosis,    (p.   398.)    Examination  of  fluid  ob* 

tained  from  the  spinal  canal  by  lumbar  puncture  may  aid  in  the 
diagnosis.  In  poliomyelitis  it  shows  an  excess  of  lymphocytesj 
but  no  Diplococci  iniraceUularis  of  Weichselbaum  (the  specific 
germ  of  cerebro-spinal  meningitis). 

(31)  Poliomyelitis.  Treatment,  (p,  399.)  Gushing  and  Crowe  showed 
that  hexamethylenamine  may  be  recovered  in  the  cerebro-spinal 
fluid  in  quantity  having  a  degree  of  antiseptic  powen  Flexner 
and  Clark,  after  suggestion  by  R,  S.  Morris  and  others,  experi- 
mented with  the  drug  in  poliomyelitis,  finding  that  in  monkeys, 
it  had  power  to  prolong  the  incubation  period  (from  6  or  8  to 
24  days)  and  the  onset  of  paralysis  was  prevented.  Power  to 
restrain  an  already  established  infection  has  not  been  shown. 
(Flexner  and  Clark;  Jour,  Am,  Med,  Assn,,  Feb.  25,  191 1.) 

(32)  Operations  upon  Nervei«   Division  of  Posterior  Nerve  Roots,  (p. 

416.)  Forster  has  devised  a  method  for  relieving  the  spasticity 
by  section  of  each  alternate  posterior  root  or  even  more  of  them. 
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in  the  affected  area.  Cutting  the  sensory  root  prevents  the  reflex 
contraction  without  diminishing  the  motor  power;  but  as  muscle 
groups  are  usually  innervated  from  three  segments  of  the  cord 
the  reflex  tonus  is  not  completely  destroyed,  but  only  lessened. 
The  operation  is  more  suitable  and  more  successful  in  paralysis 
of  the  lower  extremities,  than  higher.  The  nerve-division  is 
made  after  unilateral  or  bilateral  laminectomy.  Operations  on 
this  plan  have,  in  quite  a  number  of  instances,  given  very  en- 
couraginjg  results.  They  should  only  be  undertaken  after  careful 
study  as  to  which  nerves  are  implicated  and  their  point  of  origin, 
which  is  higher  than  their  point  of  emergence  from  the  spinal 
canal.  Each  nerve  should  be  identified  by  sterilized  electrode 
before  it  is  divided.  (Forster  u.  Tietze:  Zeitsch  f.  Orth.  Surg,, 
Oct  22,  1908,  xxii;  Mittheil  a.  d.:  Grenzgah,  der  Med.  u,  Chir,, 
1909,  Vol.  XX ;  Gottstein :  Berl.  Klin,  IVoch,,  April  26,  1909 ;  Spil- 
ler  and  Frazer:  Univ,  Penn,  Med,  Bull,,  xxii,  Amer,  Jour,  Med, 
Set,,  April,  1910;  Clark  and  Taylor:  N,  Y.  Med.  Jour,,  1910,  xci; 
Taylor:  Ann,  Surg.,  1910;  Spitzy:  Wien.  Klin.  IVoch.,  Nov.  18, 
xxii,  No.  48,  pp.  1 585-1622;  Large:  Arch.  Pediat,,  Nov.,  1910.) 

(33)  Spine,  Lateral  Curvature.    Classification,    (p.  427.)    The  fore- 

going description  of  the  varieties,  may,  like  that  of  some  other 
writers,  lack  clarity,  and  difference  of  terms  is  confusing.  Stated 
in  other  words,  we  have  two  general  classes,  (i)  the  functional, 
postural  or  habitual,  and  (2)  the  structural  or  fixed  curvatures. 

(34)  Lumbar  Lordosis,    (p.  429.)    Among  the  common  causes  should 

be  placed  paralysis,  or  more  often  simply  weakness  or  relaxation 
of  the  abdominal  muscles  and  their  aponeuroses,  and  this  some- 
times associated  with  a  general  enteroptotic  condition. 

(35)  Pott's   Disease.   Paralysis,    (p.   441.)    While   usually  paralysis 

does  not  occur  until  the  disease  is  so  far  advanced  as  to  present 
other  symptoms  including  kyphos,  it  may  in  some  cases  precede 
any  perceptible  deformity. 

(36)  Caries  of  Spine.  Treatment.  The  Calot  jacket,  (p.  446.)  In 
applying  a  jacket  by  this  method  there  is  a  sling  of  muslin  under 
chin  and  occiput  by  which  the  child  is  raised  so  that  his  heels 
do  not  touch  the  floor.  He  wears  one  or  two  buttonless  shirts,  or 
preferably  seamless  stockinet  tubes,  one  of  which  reaches  over  his 
head,  having  a  hole  cut  for  his  nose.  If  there  is  to  be  a  "  military 
collar,"  felt  of  that  shape  and  extending  down  onto  shoulders  is 
sewn  onto  the  shirt  and  for  the  "  grand "  jacket  felt  is  applied 
under  the  chin  and  occiput.  A  pad  of  cotton  an  inch  thick  pro- 
tects sternum  and  anterior  ribs,  and  felt  is  placed  over  iliac  crests 
and  sacrum.  Plaster  is  now  applied  and  molded  carefully,  espe- 
cially about  pelvis,  shoulders,  and  neck,  leaving  the  ears  free. 
Not  only  are  roller  bandages  used  circularly,  but  aprons  and 
extra  pieces  made  of  3  or  4  thicknesses  of  crinoline,  the  meshes 
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filled  with  creamy  plaster,  are  applied.  The  aprons  are  of  the 
length  of  the  trunk  plus  one-half,  and  in  width,  half  the  circum- 
ference of  the  trunk.  The  front  apron  is  appHed  from  sternum 
to  pul)es  and  then  the  lower  end  fold  up  over  the  lower  ahdo- 
men.  The  back  apron  is  split  down  nearly  half  way,  making  two 
tails,  one  of  which  goes  over  each  shoulder,  down  in  front  of 
the  shoukler  and  back  under  the  axilla  of  same  side.  The  *'  mili- 
tary "  jacket  has  an  extra  neckpiece  and  the  **  grand  '*  jacket  has 
a  neckpiece  and  one  piece  each  for  chin  and  occiput.  Through 
a  small  hole  cut  over  sternum  the  cotton  pad  there  is  removed. 
After  48  hours  the  jacket  is  cut  out  in  front,  exposing  the  lower 
two-thirds  of  sternum  and  the  upper  half  and  median  one-third 
of  the  abdomen  in  one  opening.  A  window  of  6  by  3  inches  is 
cut  out  of  the  back  over  the  kyphosis,  and  the  shirt  is  slit  open 
by  two  cuts  crossing  in  the  middle.  The  skin  is  greased  with 
vaseline  and  pieces  of  cotton  batting  about  the  size  of  the  win- 
dow are  tucked  in  under  the  shirt  by  means  of  a  spatula,  thus 
pushing  the  kyphosis  forward.  The  shirt  is  replaced  and  the 
opening  covered  with  plaster  bandages.  The  kyphosis  is  treated 
thus  again  after  a  couple  of  months.  Calot  claims  to  effect  con- 
si<!erahle  straightening  of  the  kyphosis.  If  the  disease  is  located 
al)ove  the  seventh  dorsal  vertebra  or  if  at  any  point  with  para- 
plegia present,  he  uses  the  "grand"  jacket,  in  other  cases  the 
military  "  jacket.  WTiether  or  not  straightening  of  the  kyphosis 
is  wisely  or  successfully  attempted,  this  jacket  certainly  forms  an 
effective  apparatus  for  fixation. 

Robert?  dcx'ice  for  applying  piaster  jacket,  Roberts  has  a 
simple  and  ingenious  method  of  securing  a  degree  of  straighten- 
ing while  applying  jacket,  by  placing  the  patient,  supine,  with 
the  kyphosis  in  a  muslin  sling,. and  lifting  him  in  the  sling  by 
means  of  an  automobile  jack  having  a  horizontal  bar  abo\*e  upon 
which  the  sling  is  hung.    {Jour,  Am,  Med,  Assn,,  March  25.  191 1.) 

(37)  Thymic  Asthma.  Thymic  TradMOCIttMMia.  Pathology,  (p.  510.) 
For  resume  see  article  by  Warthin  {Arch,  Fed.,  .\ug.,  1909),  and 
discussion  by  Molt,  Blake,  Jacobi,  Wyeth.  Howland,  Kwing.  Nor- 
ris,  Northnip.  Melzer  and  Kerley.  Also  Marfan  (Arch,  de  Sfede- 
cine  dcs  Hn fonts,  Nov.,  1910). 

Treatment,  Kxperimental  studies  give  great  promise  of  nM>re 
successful  treatment.  Remarkable  effects  have  been  produced 
ujKm  the  thymus  in  rabbits  by  the  Roentgen  rays.  See  e<litorial 
{Jour.  Am.  Med.  s-issn.,  Veb.  2$,  191 1)  with  reference  to  the 
work  of  Ree<n)crg  of  Upsala  in  1909.  See.  also,  article  by  Rach- 
fonl  (Trans,  Assn.  Am,  Phys,,  1910.  xxv).  Several  operations 
for  rciiucing  the  size  of  the  thymus  have  l>een  reporteil  by  Siegel. 
Konig.  Pernicker.  and  Eberhard.  Rehn  made  a  transverse  in- 
cision in  the  suprasternal  notch  through  which  expirator>*  efforts 
pushed  out  the  gland.  Rehn.  and  also  KtWiig.  stitched  the  gland 
to  the  manubrium  stemi.    Marfan  intubates  with  a  kmg  tncbeal 
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canula.  An  increasing  number  of  successful  thymectomies  arc 
reported. 

Diagnosis,  On  the  diagnosis  by  radiography  see  Ferrand  and 
Chatelin:  Bulletin  de  la  Societe  de  Pediatric,  Paris,  April,  xiii, 
No.  4^  It  has  usually  been  taught  that  the  dyspnea  is  worse 
in  the  erect  position,  but  D'Oelsnits  claims  that  it  is  worse  in  the 
recumbent  position.  {Arch,  de  Med,  des  Enfants,  Paris,  March, 
xiv,  No.  3.) 

It  is  not  advisable  to  remove  the  gland  entirely.  Although 
almost  complete  thymectomy  seems  to  have  had  no  deleterious 
late  effects,  its  entire  removal  might  have.  Basch  (IVien.  Klin. 
Wochens,,  1903,  xvi,  893;  Zeitsch,  f.  exper.  Path,  u,  Therap., 
1905-06,  ii,  195;  Jahrb,  of,  Kinderli,,  1906,  Ixiv,  285;  1908,  Ixviii, 
649)  and  Klose  {Arch,  f,  Kinderh,,  1910,  iv,  i)  have  demon- 
strated in  young  animals  extensive  changes  in  the  nutrition, 
especially  of  the  skeleton,  and  of  the  nervous  system,  following 
complete  removal  of  the  thyroid. 

(38)  Empyema.    Treatment,    (p.  521.)    Murphy  advocates  as  curative, 

following  aspiration  in  either  hydro-  or  pyothorax  without 
bronchial  or  external  communication,  injection  into  the  pleural  sac 
of  2  per  cent,  solution  of  formalin  in  sterile  glycerine  mixed  24 
hours  before  using.  A  few  drachms  to  4  ounces  are  injected 
and  this  repeated  every  3  to  6  days.  (Jour,  Am.  Med.  Assn., 
Dec.  18,  1909.) 

(39)  Thoracotomy,    (p.  524.)    The  author's  "rib-stripper"  is  a  most 

convenient  instrument  for  separating  the  periosteum  from  the 
under  side  of  the  rib.  "  It  is  made  of  a  strip  of  flexible  copper, 
18  or  20  gauge  in  thickness,  9  inches  long,  a  quarter-inch  or  more 
wide,  bevelled  at  edges,  and  silver-plated." 

"  It  is  awkward  to  puncture  the  abscess  prematurely  in  the 
act  of  removing  the  periosteum  from  the  under  side  of  the  rib, 
and  have  the  wound  flooded  with  pus  blown  out  forcibly  at  every 
breath  and  cough  before  one  has  completed  the  removal  of  the 
bone.  This  may  be  avoided  and  the  work  facilitated  by  the  use 
of  this  small  instrument 

"  The  periosteum  is  readily  pushed  off  the  outer  side  of  the 
rib.  Then  the  *  rib-stripper,*  with  a  little  beak  or  elbow  bent 
near  one  end,  is  slipped  under  the  rib  between  periosteum  and 
bone  until  it  emerges  at  the  other  edge  of  the  rib  and  is  drawn 
half  its  length  through.  Both  ends  of  the  instrument  are  then 
brought  together  with  a  slight  pull,  which  bends  it  around  the  rib, 
and  the  looped  instrument  is  slid  first  to  one  angle  of  the  wound 
and  then  the  other,  stripping  the  periosteum  from  the  under  side 
of  the  rib."  ("  Drainage  of  Acute  Pleural  Empyema  in  Chil- 
dren." Kelley:  Am.  Jour,  Surg.,  Jan.,  1912.)  If  ordinary  drain- 
age tubes  are  used,  they  should  be  carefully  secured  from  slip- 
ping into  the  cavity.    Siphons,  pumping  apparatus  or  suction 
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with  Bier*s  cups  are  advised  by  some,  but  are  seldom  if  e%'er 

necessary  in  children. 

(40)  Fetor,    (p.  525.)    Irrigation  is  used  only  in  case  of  fi^ngrene. 

Fetor  usually  calls  for  freer  opening  or  counter  opening  at  the 
lowest  point  of  the  cavity,  and  search  for  pockets  or  lung  abscess. 
Large  open  cavities  can  be  packed  dry  with  formidine  gauze. 

(41)  Empyema.    Bismuth  paste,    (p.  531.)    Rlanchard  (*V.  V,  Med. 

Rcc,  May  18.  191 2)  uses  a  substitute  for  bismuth  paste  which 
is  non-toxic  and  in  his  experience  equally  efficient.  The  formula 
is  white  wax.  i  part;  vaseline,  8  parts;  mix  while  boiling.  In 
badly  infected  cases  iodine  is  added.  For  ra<iiography  he  uses 
33' J  V^^  cent,  of  iron  carbonate  in  white  vaseline. 

(4a)  Acute  PcritonitU.    Treatment,    (p.  540.)    ChiWren,  particularly 

young  children,  are  not  always  easily  maintained  in  the  Fowler 
or  any  other  position  constantly,  nor  do  they  usually  submit 
peaceably  to  the  apparatus  for  Murj^hy's  saline  proctoclysis. 
Consequently  the  prevention  or  the  treatment  of  diffuse  se\Aic 
peritonitis  by  these  means  is  apt  to  be  more  difficult  to  manage 
in  young  children  than  in  patients  of  mature  years. 

(43)  Chronic  or  Recurrent  Appcndscitia.    Operation,    (p.  551.)  The 

wet  antiseptic  compress  is  no  longer  used  in  the  inter>'al  between 
the  scrubbings.  but  a  dr>'.  sterile  protective  dressing  used  instead: 
and  the  second  scru!»bing  may.  if  preferreil,  l>e  replaced  by  a 
coating  of  tincture  of  itxline  applieti  to  the  dry  skin  just  before 
the  operation,  hxline  thus  usetl  is  an  efficient  antiseptic.  It  can 
be  use<l  alone,  that  is  without  previous  >crubbing,  in  emergency 
oi>erations.  Hut  I  prefer  scrubbing.  Its  use  Inrfore  laparotomy 
has  Ikh'u  o!»jecte<l  to  for  the  reason  that  if  the  intestines  come  in 
contact  with  it  in  the  course  of  the  operation  their  peritoneal 
coat  may  l>e  irritated  sufficiently  to  prcKluce  subsequent  adhesions. 

(44)  Chronic    Non-tubercular   Peritonitis.    Treatment,    (p.    556.)  In 

tapping  the  alxlonicn  for  this  or  any  other  form  of  ascites  the 
puncture  is  nia<le  in  midline  above  the  bladder.  I^al  anesthesia 
with  quinine  ami  urea  hydrochloride  i'i  U'^eful.  .\  tiny  cut  is 
made  thnnigh  skin  and  fascia  with  a  sharp- (lointetl  tenotimie 
or  cataract  knife.  The  trochar  atvl  canula  are  introduced,  not 
with  a  sudden  plunge  but  slowly  with  a  slight  Niring  motion. 

(45)  Tubercular  Peritonitis.    Treatment,    (p.  561.)    Hradshaw  has  re- 

ported  ( .  Irch.  /VJ..  .\pril,  1911  )  a  cure  following  two  operations 
in  a  case  of  tiry  non-exudative  tulnrrculous  (leritonitis.  The  pa- 
tient was  eighteen  months  okl  and  extremely  ill.  After  opera- 
tion he  improve<I  greatly,  but  after  five  weeks  relapsetL  A 
second  laparotomy  was  performed,  resulting  in  a  cure  which  had 
lasted  three  years  at  the  time  of  writing.  lu»I»I  reports  (.V.  >*. 
.Med.  Jour.,  lune  24,  IQII )  operating  ^ucie^Nlully  im  twenty-two 
patients,  three  of  whom  were  children.  U'^ing  a  modification  of 
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Lloyd's  technique.  An  incision  is  made  in  the  right  rectus 
muscle.  The  patient  is  eviscerated  so  far  as  possible.  The  in- 
testines, enveloped  in  hot  moist  towels,  are  thoroughly  washed 
with  a  solution  of  50  per  cent,  of  commercial  hydrogen  peroxide. 
The  abdominal  cavity  is  then  flushed  with  the  same  solution. 
The  peroxide  gives  the  tubercles  a  frosted  appearance.  The 
cavity  and  the  intestines  are  then  thoroughly  washed  with  nor- 
\  '  mal  saline  solution,  and  the  latter  replaced  in  their  proper  posi- 

tion. The  abdomen  is  closed  with  three  layers  of  sutures.  I 
have  no  experience  with  this  use  of  hydrogen  peroxide. 

(46)  Pyloric  Stenosis.  Treatment  Hints  on  Food  an/i  Drugs,  (p. 
567.)  Speaking  generally,  some  modification  of  milk  best  sus- 
tains the  babe  that  must  be  fed  artificially;  and  whey  is  the 
portion  of  the  milk  most  useful,  as  the  irritating  curd  has  been 
removed,  leaving  certain  other  albumins  and  globulins,  sugar, 
and  some  fat.  Additional  sugar,  fat,  or  proteid  may  be  borne  in 
some  cases.  Each  case  of  feeding  is  a  problem  by  itself.  The 
intervals  of  feeding  should  not  be  shorter  than  the  time  necessary 
for  the  stomach  to  empty  itself.  Hyperacidity,  causing  too  rapid 
coagulation  of  proteids,  should  be  counteracted  by  the  addition  of 
limewater  or  sodium  bicarbonate  to  the  food.  (For  excellent  and 
explicit  directions  on  feeding  see  Cotton,  Holt,  Rotch,  Morse, 
Tuley,  Fischer,  Pisek,  Chapin,  and  others.)  The  most  useful 
drugs  are  opium  in  small  doses,  and  belladonna  or,  better,  atro- 
pine. Various  forms  of  opiates  may  be  used.  My  own  prefer- 
ence is  for  the  deodorized  tincture,  minims  Y^q  to  %2' 

Operations  other  than  gastro-enterostomy.  (p.  568.)  Of 
pylorodiosis  there  are  two  principal  methods,  Hahn's  and  Lx)reta*s. 
Hahn's  method  seeks  to  effect  divulsion  without  any  incision  into 
pylorus  or  stomach.  The  wall  of  the  stomach  is  invaginated  with 
the  end  of  a  finger,  and  the  invagination  upon  the  end  of  the  finger 
is  gradually  thrust  through  the  pylorus.  This  method  is  imprac- 
ticable on  account  of  the  small  size  of  the  parts.  In  Loreta's 
method  a  small  incision  is  made  in  the  stomach-wall  near  the 
pylorus.  The  finger,  or  a  bougie,  or  a  forceps  is  passed  through 
the  wound  and  on  through  the  pylorus,  which  is  thereby  dilated. 
The  incision  into  the  stomach  is  then  sutured  and  the  abdominal 
wound  closed.  This  seems  a  simple  if  rather  unsurgical  pro- 
cedure and  has  had  some  good  results.  But  it  is  not  without 
considerable  danger  of  peritonitis,  is  not  by  any  means  certain 
of  opening  the  passage  sufficiently,  and  is  apt  to  fail  of  per- 
manence. 

Finney's  operation  has  been  advised  by  some.  It  is  simply  a 
gastro-duodenostomy  without  resection  of  the  pylorus.  It  obvi- 
ates the  possibility  of  "the  vicious  circle,"  which  occasionally 
occurs  after  gastro-enterostomy.  The  lower  wall  of  the  pylorus 
is  folded  up  and  joined  to  the  stomach  and  the  fold  cut  through. 
Of  this  operation,  and  also  of  Ni coil's  ingenious  operadon  of 
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pyloroplasty,  it  may  be  said  that  the  attachments  of  the  itonuch 
and  of  the  duodenum  are  usually  so  short  that  it  is  difficult  or 
impossible  to  bring  them  into  working  reach,  while  the  small 
size  of  the  parts  and  the  thickened  wall  of  the  pylorus  render 
these  operations  impracticable  for  such  cases. 

(47)  Malformatioiis  of  Colon,    (p.  570).    For  a  good  account  of  idio* 

pathic  dilatation  of  colon  (Hirschsprung's  disease)  sec  Groves: 
Lancet,  Dec.  11,  1909;  Wilkie:  Edin,  Med.  Jour,,  Sept,  1909; 
Duval:  Rev.  de  Chir.,  Sept.  10,  1909.  For  an  abstract  of  the 
same,  see  International  Medical  Annual,  1910. 

(48)  Intussoiception.   Methods    of    reduction,    (p.    583.)  Zahorsk]r 

{Arch.  Fed.,  May,  191 1)  describes  a  method  of  treatment  1^ 
repeatedly  alternating  taxis  and  succussion, "  under  anesthesia. 
After  taxis  the  thighs  are  flexed  on  the  abdomen  and  with  rapid 
up  and  down  movement  the  lower  part  of  the  trunk  is  vigorously 
shaken  for  several  seconds. 

(49)  Inguinal  Hernia,    (p.  616.)    The  use  of  the  g>'psum  sptca  has  been 

abandoned  in  most  cases.  When  used  it  shouki  be  cut  out  so  as 
to  give  access  to  the  wound  in  case  of  soiling. 

(50)  Hydronephrosis  and  Hjdroparincphrosis.    (p.  655.)    Recent  cases 

in  which  the  fluid  has  the  characteristics  of  urine  are  sometimes 
termed  **  uronephrosis,"  reserving  '*  hydronephrosis "  for  okl 
cases  in  which  the  fluid  has  lost  these  characteristics. 

(51)  Tumors  of  the  Bladder.   Diagnosis,    (p.  670.)    The  bladder  of 

the  child  may  be  examined  by  cystoscope  if  one  has  an  instru- 
ment small  enough.  The  technic  is  similar  to  that  used  in  adults, 
though  anesthesia  is  more  frequently  necessary,  especially  in 
boys.  .'\l5o  as  the  bladder  is  rather  an  abdominal  than  a  pelvic 
organ  in  the  very  young  and  is  comparatively  narrow  and  pointed 
at  its  lower  end.  it  is  necessary  to  depress  the  ocular  end  of 
the  cystoscope  to  secure  a  good  view  of  the  trigone  and  posterior 
wall,  .\lways.  of  course,  the  rectum  should  be  thoroughly 
emptied  beforehand,  and  a  few  ounces  of  fluid  ( boracic  solution) 
should  be  introduced  into  the  bladder.  Beer  {Am.  Jour.  Surg., 
March.  191 1)  has  presented  an  improved  cystoscope  for  use  in 
children.  It  is  made  in  two  sizes  with  shafts  cm.  and  IJ 
cm.  in  length,  and  15  and  18  millimeters  in  circumference,  re* 
spectively.  Kach  instrument  is  made  so  that  the  single  catheter 
tunnel  can  be  detached,  thus  having  a  catheterizing  and  an  ex* 
amining  cystoscope  in  one.  Both  instruments  admit  a  small  cathe* 
ter.  4-5.  French.    The  optical  parts  are  like  the  Nitze  instrument. 

(Ss)  Bladder.  Foreign  Body.  (p.  675.)  Instances  are  on  reconi  of 
foreign  Uxlies  which  had  been  swallowed  entering  the  bladder 
from  the  intestine  by  perforation. 

(53)  Undescended  Testis,  (p.  686. >  Ferguson,  in  hi^  work  on  hernia, 
describes  a  method  of  deaHng  Hith  unde>cended  testis  by  incising 
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the  walls  of  the  canal  (tying  the  deep  epigastrics)  to  below  the 
level  of  the  pubic  bone  and  bringing  the  cord  out  at  the  lowest 
angle  of  the  wound. 

(54)  Ovarian  Tumors,    (p.  696.)    See,  also,  an  excellent  article  on 

"  Malignant  Disease  of  the  Uterus,  Ovary  and  Vagina  in  Chil- 
dren," by  W.  A.  Edwards  (Am.  Jour.  Med.  Set.,  July,  1909). 

(55)  Vulvo- Vaginitis,    (p.  698.)    I  have  seen  a  case  of  malignant 

growth  in  vagina  in  a  child  of  21  months  treated  by  several 
physicians  as  vulvo-vaginitis  because  there  was  a  discharge. 
The  possibility  of  neoplasm  in  this  region  should  not  be  forgotten. 

(56)  Anomalies  and  Deformities  of  SkulL    (p.  399.)    All  the  fontanelles 

should  be  closed  at  or  about  the  eighteenth  month  of  life.  Qosure 
of  the  fontanelles  may  be  hastened  in  microcephaly  or  in  heredi- 
tary syphilis;  or  delayed  in  rachitis,  hydrocephalus,  myxoedema, 
mongoloid,  or  micromelia.  Increased  tension  of  fontanelles  is 
physiological  during  crying  or  straining;  or  is  due  to  hemorrhage 
(see  also  pp.  408,  409),  hyperemia,  hydrocephalus,  intracranial 
tumor,  meningitis,  trombosis  of  longitudinal  sinus.  In  a  less 
degree  it  may  be  present  in  meningismus  during  acute  infections. 

Certain  peculiarities  of  the  infant's  skull  are  mentioned  in 
the  Section  on  Operation  upon  the  Cranium.  Other  abnormalities 
are  handled  in  subsequent  sections  of  the  Chapter  on  the  Head  and 
Brain. 

(57)  Paralyses  of  Infancy  and  Childhood,    (p.  393.)    Among  the  large 

variety  of  these  may  be  mentioned  hereditary  ataxic  paraplegia 
(Friedreich's  ataxia),  the  paralysis  of  amyotrophic  lateral  sclerosis, 
progressive  muscular  atrophy  (Duchenne's  paralysis,  Cruveil- 
hier's  atrophy),  acute  ascending  paralysis  (Landry's  paralysis), 
the  paralyses  of  tumor  of  the  spinal  cord  and  of  syringomyelia, 
myotonia  congenita  (Thomson's  disease),  diphtheritic  paralysis, 
the  birth  palsies,  acute  anterior  poliomyelitis  and  the  cerebral  par- 
alyses, ischemia  and  the  various  forms  of  paralysis  from  pressure 
or  other  traumatism  to  peripheral  nerves  or  nerve  trunks. 

Pseudohypertrophic  muscular  paralysis  is  classed  with  the 
myopathies.  Compression  myelitis  will  be  discussed  under  spinal 
caries. 

(58)  Hydropcricardiimi  and  Pyopericardium.    (p.  531.)    Like  the  pleura 

the  pericardium  may  require  aspiration,  incision,  or  drainage 
Aspiration  is  made  at  the  left  border  of  the  sternum,  preferably 
in  the  sixth  intercostal  space  or  in  the  fifth  space  by  inclining 
the  needle  slightly  downward.  The  internal  mammary  artery 
should  be  carefully  avoided.  In  pyopericardium  drainage  is  re- 
quired in  the  same  place,  by  open  dissection  resecting  the  sixth 
costal  cartilage  and  fifth  and  fourth  too  if  necessary.  The  internal 
mammary  artery  should  be  tied,  the  muscles  divided,  the  peri- 
cardium nicked,  then  opened,  and  drainage  tube  inserted. 
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(59)  Malfonnationt  of  Rectum  and  Imperforate  Amia.  Preaence  of  other 

malformatioiia.  (p.  620.)  In  one  case  with  its  anus  closed  by 
a  membranous  septum  the  infant's  forehead  was  wedge-shaped. 
The  occluding  membrane  had  been  opened  by  Dr.  F.  J.  Morton 
and  the  rectum  was  patulous.  But  the  babe  vomited  whatever  was 
given  it,  though  it  never  vomited  meconium,  and  never  passed 
meconium  from  the  bowels.  Probably  there  existed  other  occlu- 
sion in  the  intestinal  tract  No  further  operation  was  allowed. 
It  died  on  the  sixth  day  after  birth.    No  post  mortem. 

(60)  Specific  vulvovaginitii.   Doaagc  of  Vacdnes.    (p.  700.)    A  series 

of  three  to  ten  or  more  injections  may  be  necessar>\  The  average 
dose  is  5.000,000,  increasing  5,000,000  to  10.000.000  at  a  <lose.  If 
the  dose  docs  not  produce  an  abatement  in  the  symptoms  a  larger 
one  may  be  trie<l.  The  interval  begins  at  five  days,  and  is  grad- 
ually lengthened  to  eight  or  fifteen  days,  as  the  discharge  lessens 
and  becomes  serous. 

(61)  Branchial  Fistulae.  Kdnig'a  Expedient  in  operation,    (p.  721.)  So 

difficult  is  the  complete  removal  of  the  end  of  a  fistula  located 
in  the  depths  near  or  behind  the  pharynx  that  the  ingenious  ex- 
pedient of  Fritz  Konig  is  very  useful.  Kbnig  separates  the  fistula 
to  a  point  above  the  digastric  muscle,  and  then  proceeds  by  blunt 
dissection  until  he  reaches  the  near  neighborhood  of  the  pharyngeal 
mucous  meml)rane.  The  mouth  is  then  held  open  vnth  a  White- 
head gag  and  a  stout  probe  threaded  near  its  end  with  silk  it 
passed  into  the  wound  and  made  to  bulge  into  the  pharyngeal  mem- 
brane in  front  of  the  tonsil  A  small  incision  made  through  the 
mouth  at  the  bulging  point  admits  the  end  of  the  probe  and  silk. 
The  outer  end  of  the  silk  is  tied  to  the  fistulous  tract  and  the 
latter  easily  pulled  through  into  the  phar>'nx  ami  retained  there 
by  a  few  stitches  which  close  the  wound  in  the  mucosa.  The 
free  end  of  the  fistula  is  then  cut  off.  The  external  wound  being 
now  close<l.  there  remains  only  a  short  bit  of  fistula  which  opens 
into  the  pharynx  and  does  no  harm. 

(fit)  Supanmmerary  Auricles.  These  are  rudimentary  auricles  usually 
in  the  form  of  small  projections  or  ap{icn«lage^  ctmiposed  of 
cartilaginous  or  fibrous  tissue  or  skin.  They  are  generally  ju«»t 
in  front  of.  or  below  the  ear.  or  along  the  line  of  the  anterior 
margin  of  the  stemomastoid.  They  are  branch iogenou*  and  may 
accompany  fistulse.  They  may  be  removed  by  clipping  or  dis- 
section. 
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Abbott's  method  in  scoliosis,  432 
Abdomen,  anatomy  in  infancy,  532 
examination  of,  533 
malformation  at  linea  alba,  534 
malformation  at  umbilicus,  534 
Abscess,  appendicular,  545 
treatment,  553 
brain  from  ear  disease,  389 

treatment,  392 
extra-dural  from  ear  disease,  389 
in  hip  joint  disease,  237,  242 

treatment,  251 
ischio-rectal,  645 
marginal,  646 
in  pleural  cavity,  515 
post-pharyngeal,  471 
residual,  435 
retro-pharyngeal,  471 

differentiated    from  enlarged 
tonsils,  461 
spinal,  434,  435 

diagnosis,  441;  treatment,  449 
tubercular,  225 

reinfection  of,  228 
Abt,  rachitic  teeth,  102 
Achillotomy  for  talipes,  73X 
Achondroplasia,  61 
Acromegaly,  61,  94 
Actinomycosis,  148 
Acute  diffuse  cellulitis,  I40 
Adenoids,  453 
age,  453 
diagnosis,  455 
effects,  454 
frequency,  453 
in  rickets,  103 
pathology,  453 
symptoms,  454 
treatment,  456. 

after-treatment,  458 
internal,  456 
operative,  456 
Adenomata  in  rectum,  640 
Adhesions,  of  clitoris,  697 
of  labia  minora,  696 
preputial,  680 


Aeroporotomy,  493 
external,  493 
extubation,  501 

digital  expression,  502 
Marfan's  method,  502 
Renault's  method,  502 
instrumental,  502 
internal,  493 
intubation,  493 

advantages  of  external  opera* 
tion,  495 

over  tracheotomy,  494 
after  intubation,  management, 
500 

for  chronic  stenosis  of  larjmx, 
504 

disadvantages  of,  495 
for  foreign  bodies,  484 
feeding  after,  500 
history  of,  493 
introduction  of  tube,  498 

laryngotomy,  505 
indications,  505 
instruments,  505 
operative  procedure,  505 
preliminary  tracheotomy,  505 

laryngotracheotomy,  506 

advantages  of  external  opera- 
tion, 495 
after-treatment,  508 
drugs,  509 
nurse's  duties,  508 
operative  procedure,  506 
permanent   removal   of  tube, 
509 

prolonged  intubation,  504 
retained  tube,  504 
tracheotomy,  infra-isthmian  or 

infra-glandular,  509 
uses  of,  493 
Air  passages,  surgery  of,  450 
Albee,  bone-grafting  in  spinal  caries, 
449 

Amboceptor  reaction  in  syphilis,  121 
Amputations  in  compound  fractures, 
273 
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Ampu  tat  ions — Continued. 

in  hip  joint  disease,  254 

intrauterine,  742 

in  septicemia,  127 
Amussat,  operation  for  anorectal  im- 

perforation,  627 
Amyloid  disease  following  suppura- 
tion, 242 
Anatomy  of  childhood,  54 

of  external  auditory  canal,  371 

of  kidneys  in  infancy,  647 

radiographic,  35 

of  rectum  in  infancy,  619 
Anderson,  method  of  tendon  trans- 
planting, 173 
Anemia  in  relation  to  operations,  49 
Anesthesia,  41 

A.  C.  E.  mixture,  41 

in  cheiloplasty,  710 

chloroform,  41 

dangers  of,  40,  41,  49 

ether,  41 

ethyl  chloride,  41 

in  hare  lip  operations,  710 

in  intracranial  operations,  365 

intraneural,  41 

local,  41 

necessity  in  bums,  157,  159 

nitrous  oxide,  41 

in  perineal  proctoplasty,  627 

scopolamine,  41 

semi-anesthesia,  41 

in  shock,  48,  50. 

spinal,  41 
Aneurysm,  cirsoid,  83 
Angina,  Ludwigs,  I38>  478 
Angioma,  83 

capillary,  83 

cavernous,  83 

diagnosis,  84 

plexiform,  83 

prognosis,  85 

treatment,  85 
Ankle,  tuberculosis  of,  263 

diagnosis,  263 

prognosis,  264 

symptoms,  263 

treatment,  264 
Ankles,  weak,  739 
Ankylosis,  arthroplasty,  179,  198 
Annandale's  classification,  742 
Anomalies  of  skull,  339 
Antisepsis,  and  antiseptics,  41 

necessity  in  burns,  157 
Antitoxin,  490 

in  diphtheria,  137 


Anus,  atresia  of,  620,  633,  634,  635 
fissure,  644 
fistula,  643 
hemorrhoidal,  645 
imperforate,  see  malformed 
malformed,  621,  630,  631,  633,  634, 
635 

absent,  rectum  fistulous,  631 

diagnosis,  633 

pathology,  631 

prognosis,  633 

symptoms,  633 

treatment,  633 
absent,  rectum  a  blind  pouch, 
621 

diagnosis,  625 

pathology,  624 

prognosis,  626 

symptoms,  62.t 

treatment,  626 

abdominal  operations,  629 

infrapelvic  operations,  627 
atresia  ani  urethralis,  635 
atresia  ani  vaginalis,  633 
atresia  ani  vesicalis,  634 
ending  in  a  cul  de  sac,  630 
syphilis  of,  642 

vegetations     or    warts  about, 
642. 

Appendicitis,  540 
diagnosis,  544 
etiology,  540 

bacteria,  541 

concretions,  541 

position  of  appendix,  542 

rarity  in  infants,  541 
operation,  551 

incision,  McBumey*s,  551 

incision  simple,  552 

procedure   in    interval  cases, 
552 

procedure  if  abscess  is  present, 
553 

procedure  if  pus  is  free  in  ab- 
domen, 554 
pathology,  542 

catarrhal,  542 

chronic,  544 

gangrenous,  543 

recurrent,  544 

suppurative,  543 
prognosis,  548 
symptoms,  544 

alteration  of  respiration,  547 

constipation,  546 

frequent  micturition,  547 


Appendicitis— C*on/fN  urd. 

muscular  rigidity,  546 

pain.  544 

pulse.  547 

rcillc>*ncss,  547 

temperature.  547 

tenderness,  546 

tunmr.  54^1 

tympaniics,  546 

vomiting;.  546 
treatment.  549 

aftcr-trcatnuMit.  554 

ncci'SMty  of  rarly  (iperatwm  in 
children.  550 
Appendicular  ahsccsN.  545 

treatment.  55.^ 
Arms  «uperniinuTary.  741 
Arnspcrxer.  dermnids  of  ovaries  and 

le«»licle*.  70 
Arteritis.  535 

Arthrectomy  of  knee  for  tu))emi lu- 
sts. 260 
Arthritis,  acute.  210 
etioloKV.  211 
symptoms,  jii 
treatment.  211 
gonorrheal.  210.  2IQ 
infective  ihrnnii'  "^roMnlary.  210 
nontul>ercu!.ir.  niins\pliiIitK-.  21b 

secondary,  jUt 
osteo-artliriti*^.  2I(| 
rheumatiiid.  2i(| 
scarlatin.il.  2Uk  jiS 

di«Ii>cati<in  fruni.  21K 
traumatic.  215 
tubercular,  of  lnp.  2.^7 
typhoid,  210.  21H 

dislocaiiiin  from.  218 
Arthrode>is.  40.1 
Arthropathy.  2ii) 

non-intlammaiury.  2Pi 
Arthrofdasty.  179 

Arthrotomy  of  kat-c  j-»mt  i'-t  tii»»er- 
ciilo>js  2f*) 

Ashby  and  \Vrik!lit.  oniKcnital  mu- 
coid c>^t.  4^1 1 
on  netininia,  r«> 

Asepsis.  .10.  41 

Aspiration  of  hydrunephmiic  tuni«>r. 
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of  hyd rope rineph folic  tuniur.  057 
Afthma.  thymic.  510 
treatment.  511 
Atresia  ani  urrthrali^.  6j5 

ani  vafpnalift.  UX\ 

am  Ycflkalis,  634 


•X  76s 

Auditory  canal  external,  anatomy, 
.^71 

conKenital  occlusion.  J72 

treatment,  372 
diffii^cfl  uiil.imniati«in  of,  373 

sympti'm*.  37.? 

treat  men  t.  ,XT,\ 
diphtheritic  intLimmation  of,  .174 
f«»reijrn  Uxlic".  372 

trcatnu-nt.  37- 
Auricle*-.  ah*rncc.  .V*} 
ec/rma,  .VI 
ma!f«>rmati<tn.  yt%} 
o\er-(U-\rlopmeiit  and  prominence, 

suiHTnimierary.  761 
AuU*  iniK-nI.ttii>n.  rai^mic  op^ot'.ic  in- 
dex.  I.  VI 

.\Mto- intoxication   pn-Klucini;  Oi<<k, 
40 


Racher  on  knrckknee.  1S5 
KaKin^ky*^  ton«illiit<»me,  4(^4 
Haliaiice.     i^|»cr.itii-n      f.  r  hydro- 

ceph.ilii^  ifitrrniiH,  359 
KandaK^*.  I'^'Uiarch'^.  45 
PlaMiT  of  Pari*.  4.1 
nandaKinR.  42 
Handy  Ick*^. 
Harlou'n  di«f-a^e.  ini) 
Ba^^iiii.  iipi-rati«>n  for  femiiral  h^rnji. 
M(> 

nf»erati»'n  fi»r  in^'iinal  hrrru.  M.l 
Beck,  opt-rari  -n  f  t  !•.>  jx-pa-li^-.  'C'i 
Bevan    I'li    irr.iinicni    of  crjptor- 

ihiili^rn.  f^*7 
RiKfl'iM.  Iitti>>!.ipj\y.  67.1 
Birr-K!app  h>]if-rt-inu.  1/7 

ci«n.li!i.'ii*  t.-       .  ^t-ii-r.!.  ijft 
in  1-v.iIi.Til  t  '*"  rt-:'  -r*.   i  I'l 
in    trn'!''»n    « heath    ir'Vimn:.i!:  <l. 
I'-J 

n:r'l;  »'I   «  f   app!vi!  »:.  127 
Ri'har.'i.i  a<!«  i:oni.ita  o!  t<\'.  m.  f'.ig 
Birth  p.i!«ii  «.  411H 
BiMniith  :>a^'r    44<i.  }\i 
Blad'Irr.  .itrr«;a  am  \e%A'aI:«.  (1.14 

calc-sl'.rv  '«r*» 
di.ik:r.. i-!*.  f'7l 

pr  '72 

«>>Ti:|!  '71 

ir.  .iTi?"'  I  ?.  f 
r\tr"\crM.'n. 
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Bladder — Continued. 
diagnosis,  665 
pathology,  665 
treatment,  665 
operations,  KonisfSy  667 
Maydl's,  668 
Rutkowski's,  667 
Schlange's,  667 
Segond's,  667,  669 
Trendelenberg's,  667 
Wood's,  66s 
foreign  body  in,  675 
tumors,  669 
Blake,  chloroform  for  larvae  in  nasal 

passages,  470 
Blanchard,  cases  of  osteoclasis,  193, 

194.  19s 
Blood,  in  operations,  38 

examination  in  syphilis,  120 

proportion  to  body  weight,  45 

rapidity  of  loss,  45 
Blood  count,  33 

blood  count  before  operating,  49 
Bloodgood,  blood  count  before  oper- 
ating, 49 

on  shock,  48 
Blood  pressure,  32 
Blood  vessels,  45 

intravenous  injection,  50 

transfusion  of,  747,  749 
Bones  and  joints,  grafting  in  spinal 
caries,  449 

non-tubercular  diseases  of,  198 
tubercular  diseases  of,  223 
Bosses  cranial,  212 
Bouchut,  tubage  of  larynx,  493 
Bovaird  and  Nicoll,  weight  of  thy* 

mus,  323 
Bow  legs,  189 

treatment,  189 
by  braces,  190 
osteoclasis  for,  192 
osteotomy  for,  190 
by  plaster  bandages,  189 
by  splints,  189 
Braces,  43,  184 

for  bow  legs,  190 
for  clubfoot,  731,  732 
for  flat  foot,  733 
for  infantile  paralysis,  401,  402 
Taylor's  for  Pott's  disease,  446 
Washburn's  for  Pott's  disease, 
446 

for  weak  ankles,  783 
Whitman's  for  flat  foot,  733 


Bradford  and  Lovett  on  meningitis 

in  Pott's  disease,  444 
Brain,  abscess  of,  from  ear  disease, 

390 

treatment,  392 
operations  upon,  364,  392 
sarcoma  of,  72 

Branchial  cysts,  78 
fistulae,  720 

Bronchi,  foreign  bodies  in,  481 

Bronchoscopy,  484 

Broph/s  operation,  706 

Brown,  uranostaphylorraphy,  715 

Buck's  extension,  245 

Bull  and  Coley,  relapses  of  hernia, 
613 

Bursae  wounds,  inflammations  of.  t8o 
Bums  and  scalds,  154 

contractures  from,  159 

dangers,  155 

diagnosis,  156 

pathology,  154 

prognosis,  156 

seriousness  in  children,  154,  157 
shock,  15s 
treatment,  157 
Butler,  opsonins,  opsonic  index  and 
vaccine  therapy,  129 
diagnosis  of  syphilis   from  the 
bloo4  120 


Calculus,  renal,  657 
urethral,  675 
vesical,  670 

diagnosis,  671 
etiology,  670 
prognosis,  672 
symptoms,  671 
treatment,  672 
litholapaxy,  673 
lithotomy,  674 
Cancrum  oris,  see  noma,  151 
Canthus,  malformation  of,  721 
Carbolic  acid  gangrene,  149 
Carcinoma,  75 

diagnosis,  76 
treatment,  77 
Cardiolysis,  531,  760 
Case-taking,  25 
Cellular  tissues,  180 
Cellulitis,  138 

acute  diffuse,  I40 
common  form  in  children,  138 
diagnosis,  139 
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Cellulitis — Con  ttnued. 

organisms  producing,  138 

prognosis,  IJ9 
septic,  478 

treatment,  IJ9 
Cephalhematoma,  345 
diagnosis,  346 
etiology.  346 
sympioms.  346 
treatment,  347 
Cephalhydrocelc  traumatic,  344 
Cerebri,  prolapsus  and  hernia,  343 
Cheiloplasty,  709 
anesthesia  in.  710 
principles  and  technique,  711 
Chest,  see  thorax 
Cheyne,  tuberailar  joints,  236 
Chiene,  cranio-cerebral  topography, 
361 

Chloroform,  41 

Chondro^ystrophia  fetalis,  see 

acondroplasia.  61 
Cicatrices,  in  bums,  159 
Circumcision,  682 
Cirsoid  aneurysm,  83 
Clavicle,  curvature,  197 ;  fracture.  j8i 
Geft  palate,  see  hare  lip  and  cleft 

palate,  701 

etiology.  704 

other  operations,  717 

time  for  operation.  705 

uranostaphylorraphy,  713 

varieties.  704 
Gitoris,  adherent.  697 
Gub-foot  (see  also  talipes),  722 

bandaging  in,  44 

brace,  73i,  732 

shoe,  731 
Gub-hand.  740 

Cohnheim,  experiments  with  grafts, 
63 

thei^r>'  of  tumor  growth,  63 
Collar     for    immobilizing  cer\ical 

spine,  447 
Colles*  law  in  s>'philis.  117 
Coloboma  of  eyelid,  720 
Colon,  malformation  of.  569 

position  in  infants.  532 
Complement  in  serum  reaction  lor 

s>*philis,  121 
Complications  of  various  infections 

of  childh(MHl.  147 
Compound  dishnrations,  320 
Condylomata.  1 18 
Congenital  diNKn-ations.  298 


Congenital  Dislocations — C<mtinutd, 
fractures,  274 

tumors    of    spinal    and  tacral 
region,  89 
Contractures,  from  bums,  159 
in  clubfoot,  722 

in  paralysis  from  birth  injuries 
410 

in  poliomyelitis,  397,  399.  400,  401, 
402 

in  pveudo-h>'pertrophic  paralysis, 
164 

in  tuberculosis  of  ankle,  263 
of  fascia,  179 
of  hip^.  23R.  239.  340 
of  joints,  230 
of  knee,  256,  259 
Convulsions,  in  tetanus,  143 
Corbin,  sublimed  mercury  for  diph* 

theria.  478 
Corkscrew  and  saber  legs  189 
Corrective  gymnastics  in  spinal  cunr- 

ature,  432 
Cott<^n,  on  UiHlgkin's  divea<>e.  337 
Crampton.    physii^logic    age  versut 

chronologic  age,  57,  58 
Cranial  bo«ises.  212 
Cranio-cerebral  topography.  361 
Cranium,    anatomical  peculiaritkSi 
366 

fractures,  342 

operations  upon.  364 

pneumatfKele.  344 
diagnosis,  344 
treatment.  345 

tuberculi-ksi^  of.  270 
Cnnio-tabes,  213 

in  malnutrition.  213 

in  ricket*.  104.  213 

in  >>-philiN.  213 
Criai-trache<»tomy.  506 
Croup,  diphtheritic,  486 

false.  470 

membranous  486 

true.  486 
Cr)fptorchidi*m.  685 
Curette,  (iott^tein's,  457 

Kir^tein**,  457 
Cystoma.  8q 

Cyst*  (*ee  al>o  dermoids),  78 

beneath  tongue.  719.  braiwhul.  7*> 
hydatid  oi  Morgagiu,  l^'^ 
hydrunephro>is.  w.i 
hydro-periiiei>liro»i*,  vj 
of  kidnc>»  92.  oi  iitvK.  7A» 
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Cysts-Continued. 
retention,  91 

causes,  91 

diagnosis,  94 

prognosis,  94 

treatment,  94 
sebaceous,  92 
of  socia  parotidis,  92 
of  spermatic  cord,  695 
of  sublingual  and  submaxillary 

glands,  92 
of  urachus  and  vitello-intestinal 

duct,  94 

Dactylitis,  tubercular,  268 
Deformities,  bow  legs,  189 

clubfoot,  722 

clubhand,  734 

corkscrew  and  saber  legs,  189 

genu  extrorsum,  188 

genu  valgum,  181 

in  Pott's  disease,  439 

of  arm  and  forearm,  197 

of  ear,  369 

of  hands,  735 

of  spine,  426,  429;  of  skull,  339 
of  thorax,  196 

supernumerary  arms,  legs,  hands 
or  feet,  741 

webbed  fingers,  743 
Delavan,  flies  and  larvae  in  nasal 

passages,  470 
Delorme's  operation,  530 
Dermatitis,  42 
Dermoids,  78 

of  ovary,  79,  81,  696 

of  testicle,  80,  689 
Development  and  growth,  54 
Diabetic  gangrene,  150 
Diagnosis,  blood  examination,  32 

dif!iculties  of,  25 

electricity  in,  34 

laboratory  methods  in,  32 

the  X-ray  in,  34 
Didot,  operation  for  webbed  fingers, 
743 

Diflferential  blood  count,  33 
Digits,  irregular  alignment  of,  744 

supernumerary,  742 

webbed,  743 
Diphtheria,  135 

diagnosis,  136 

membrane,  135 

membrane  from  other  organisms, 

136 


Diphtheria— Coft/inM^d 

mixed  infections  and  results,  136 
prognosis,  137 
pseudo-diphtheria,  135,  136 
symptoms,  136 
toxemia,  136 
treatment,  137 
Diphtheroid,  137 
Dislocations,  298 
congenital,  298 
of  hip  joint,  299 
of  knee,  311 
of  other  joints,  314 j 
of  shoulder,  312 
spontaneous,  218 
traumatic,  314 
compound,  320 
of  hip,  319 
of  patella,  319 
of  penis,  684 
of  phalanges,  319 
of  radius,  314,  316,  318 
of  ribs,  320 
of  shoulder,  319 
of  sternum,  320 
of  thumb,  319 
of  ulna,  3I4>  3^6 
Doren,    fallacy    of  Lannelongue's 

operation,  347 
Dowd,  lymph  nodes,  330,  333,  336, 
337 

Drainage  in  hydrocephalus,  353 
tubes  for,  in  empyema,  525 

Dressing,  42 

Dropsy,  of  joints,  225 

Duchenne,  progressive  muscular  pa- 
ralysis, 166 

Duplay's  operation  for  hypospadias, 
680 

Dusting  powders,  42 

Dyspnoea,  in  thymic  asthma,  510 

Ear  disease,  intra-cranial  extension 
of,  389 

Ear  drum,  injuries,  374;  syphilitic,  753 
Ears,  supernumerary,  720 
Ectopia  vesicae,  663 

diagnosis,  665 

pathology,  663 

treatment,  665 
Edema  of  the  glottis^  477 

etiology,  477 

treatment,  478 
drugs,  478 
ice,  479 
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Edema  of  the  Glottis— C<>n/iffMr(/. 
intubation.  479 
malignant,  150 
treatment.  151 
EdwardSt  on  sareoma  of  mediasti- 
num, 72 

Effusion,  character  in  empyema,  520 
early,  520 
late,  520 

in  neglected  empyemas,  520 
Elbow,  tiibcTcnlo^^is  of,  264 
Electricity  in  diagnosis  of  paralysis, 
34 

Electrolysis  for  neoplasms  in  nose, 
4S2 

for  nevi,  86 

in  tonsillotomy,  462,  464 
Eliot,  suggestion  for  relief  of  intus- 
susception, 590 
Emprosthotonos.  in  tetanus,  143 
Emphysematous  gangrene,  150 
Empyema,  515 

differences  from  adult  type,  515 
double,  531 
effusion.  520 
etiology.  51O 

bacteria,  517 
tymptdnis,  519 
treatment.  520 
drainage.  522 
paracentesiN  thoracis,  521 
technique,  521 
uses,  521 
thoracoplasty.  527 

indications  for.  527,  $30 
operations — Delorme's.  530 
Kstlander's.  528 
Keen's.  53) 
SchedeS.  529 
thoracotomy.  522 

drainagr  tiibe<,  525 
Flint's  empyema  tul>e.  525 
for  simple  incision.  522 
imiicatiiinx  for  exci>ion  of 

rib.  5JJ 
teclini(|ne  t»f  operation,  523 
Encephal«KH'le.  congenital,  340 
diagno^io.  341 
etiology.  ^140 
^ymptnniH.  340 
treatnu  r.t.  .V4i 
Fnemata.  after  (operations,  51 
Knch(indr<>tn:i.  (17 
Entereftoim.  5iX) 
Enterolites.  593 


Rnterotomy,  571,  sgB 
Epicanthus,  721 

Epididymis,  tuberculosis  o4  ^00 

Epispadias,  676 
Epithelioma,  75 

rarity,  95 
Epulis,  720 

Erb's  paralysis,  165,  593 

attitude  of  arm  in,  3^ 

causes,  393 

diagnosis,  394 

prognosis,  394 

treatment,  394 

Kennedy's  operatioi^  JM 
Erysipelas.  137 

diagnosis,  138 

favored  locations*  137 

prognosis,  138 

symptoms,  137 

treatment.  138 
Esophagus,  foreign  body  in.  561 
treatment,  563 

malformation  of,  56a 

stricture,  563 
symptoms.  564 
treatment,  564 
Estlander's  thoracoplasty,  5JB 
Eosinophilia,  34 
Epiphysies.  separation  of,  J76 

complications  and  results,  278^  Jpt 

diagnosis,  277 

of  femur,  lower,  295 

or  fracture  of  olecranon,  292 

and   fracture  at  upper  end  of 
femur.  293 

frequency,  276 

of  humerus,  lower.  2B5 

of  humerus,  upper,  289 

pathology.  277 

of  radiu>.  lower.  290 

of  radui^.  upper.  2«jl 

of  tibial  ami  tibular.  296 

of  tnx'hanter  major.  2^ 
Epiph>sitt«.  acute.  210 
etioltHCy.  210 
»ympt*»ms  211 
treatment.  21 1 

S}'philitic,  211 

tubercular.  224,  225 
Epispadias.  676 

pathology.  076 

treatment.  076 

Thiersch**  operation.  677 
[epulis.  7 JO 

Ksmarch  bandage.  45;  joB 
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Esmarch  Bandage — Continued. 

in  osteotomy,  i86 

in  sequestrectomy,  208 

in  tenotomy,  172 
Ether,  41 
Ethyl  chloride,  41 
Eyelid,  coloboma  of,  720 

epicanthus,  721 
Examination,  25 

Excision  of  knee  joint  for  tubercu- 
losis, 261 
of  rib,  522 
Exomphalos,  534 

Exploratory  punctures  and  incisions, 
37 

Extremities,  malformations  of,  737 
Extroversion  of  bladder,  663 
Extubation,  501 


False  membrane,  in  diphtheria,  135 

from  other  organisms,  136 
Fascia,  contraction  of,  179 

inflammation  of,  178 

injuries  of,  178 
Fasciotomy,  plantar,  402,  730 

in  spastic  paralysis,  413 
Fecal  impaction,  593 
Feet,  supernumerary,  741 
Femur,  fracture  and  separations  at 
upper  end,  293 

fracture  of  shaft,  293 

separations  of  lower  epiphysis, 
295 

separation  of  trochanter  major, 
294 

Ferguson  on  Broph/s  operation,  708 
Fetal  rickets,  see  achondroplasia,  61 
Fetus  in  fetu,  77 
Fever  in  appendicitis,  547 

in  burns,  156 

in  mastoid  disease,  383 

in  noma,  153 

in  sapremia,  125 

in  tetanus,  144 
Fibroma,  64 

upon  gums,  720 

in  nares,  452 

of  tongue,  719 
Fibula,  fracture  of  shaft,  295 

separation  of  upper  epiphysis,  296 
Fingers,  supernumerary,  735 

webbed,  743 
Fissure  of  anus,  644 
Fissures  syphilitic,  118 


Fistula  in  ano,  643 

in  auris  congenita,  370 

from  Meckel's  diverticulum,  534 
Fistuls,  branchial,  720 
Flatfoot,  725,  726 

with  bow  legs,  189 

with  genu  valgum,  182 
Foreign  body  in  bladder,  675 

in  bronchus,  481 

in  external  auditory  canal,  372 

in  gullet,  470 

in  intestines,  590 

in  larynx,  481 

in  nose,  468 

in  rectum,  590 

in  stomach,  intestine  or  rectum, 
590 

diagnosis,  592 

symptoms,  591 

treatment,  592 
in  trachea,  481 
in  urethra,  675 
Fractures,  271 

congenital,  274 

diagnosis,  273 

greenstick,  276 

incomplete,  276 

intra-uterine,  274 

peculiarities  in  children,  271 

refracture  for  vicious  union, 
279 

traumatic  separation  of  epiphy- 
ses, 276 

treatment,  273 
of  clavicle,  281 
of  bones  of  foot,  296 
of  humerus,  external  condyle,  288 
of  humerus,  external  epicondyle, 

289 

of  humerus,  internal  condyle,  287 
of  humerus,  internal  epicondyle, 
288 

of  humerus,  near  elbow,  282 

of  humerus,  shaft,  290 

of  humerus,  T  or  Y-fracture,  286 

of  inferior  maxilla,  280 

of  malar  bone,  280 

of  metacarpals,  296 

of  nasal  bones,  279 

of  ribs,  297 

and  separation  of  upper  end  of 

femur,  293 
or  separation  of  olecranon,  292 
of  shaft  of  femur,  293 
of  shaft  of  fibula,  295 
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Fractu  r  e*— Con /muf  </. 

of  shaft  of  radius,  2gt 

of  shaft  of  tibia,  ags 

of  shaft  of  ulna,  JQI 

of  skull,  342 

of  sternum,  297 

of  superior  maxilla,  aBo 
Funnel  chest,  513 

Galvanism,  for  neoplasms  in  nose, 
45a 

for  nevi,  86 

in  Ra>'naud*s  disease,  151 
in  tonsillotomy.  462-464 
Gangrene,  148 

carbolic  acid.  149 
diabetic,  150 
emphysematous,  150 
hemophiliac,  150 
noma,  151 
in  septicemia,  127 
traumatic,  149 
treatment,  151 
typhoid,  150 

varieties  and  causes,  148 
Gastro-duodenostomy,  568 
Gastro-entcrostomy,  567 
Gastroscope.  563 
GavaRe.  53.  54 
Genito-urinary  organs,  647 
Genuclast.  Goldthwaite't,  aS9 
Genu  extrorsum.  188 

treatment,  188 
Genu  valgum,  pathology,  t8t 

treatment,  182 

operative  treatment,  184 
Genu  varum,  188 
Germicides,  42 

Gerster,  swelling  of  fractures,  284 
Gersuny,  axial  rotation  of  rectum  to 

form  sphincter,  628 
Gibney.  methtHi  of  strapping  ankle.  738 
Goldthwaitc's  genuclast.  259 
(tonorrlural  arthritis  210-219 
(iottMi-iirs  curette,  457 
(jrafts  cartilaginous,  63 

periosteal.  63 
Graniilomata  of  larynx.  481 
Growth  and  development,  54 
Gucrsant.  convulsions  in  cases  to  bt 

operated,  37 

di^culty  of  operations  in  chtl- 
drcTi.  54 
Gullet.  fi>rcign  body  in,  470 
Gum.  tumor  upon  (see  Epulis),  720 


Gynmastics,    corrcclhr«    in  tpind 
cunriture,  432 

Hihn,  methods  of  pylorodkMis.  567 
Hand,  clubbed,  740 

supernumerary.  741 
Hare-lip.  etiok>gy  and  varieties,  701 

heredity,  704 

median  hare-lip,  7^3 

treatment,  705 

treatment,  operative,  709 

anesthesia  in.  40^  710 

principles    and  teclmk|iic^ 
7" 

Giraldes*  operation,  71 1 
Maas'  operation,  711 
Malgaigne's  operation,  710 
MirauU*s  operation,  710 
Nelaton*s  operation,  710 
preliminary  to  operat km,  708 
Headache,  in  intra-cranial  infUnmia- 

tk)n,  391 
Height.  57 
Hematoma,  180 

cephalhematoma,  345 
in  hemophilia.  180 
of  stemo-mastotd.  160 
pathology.  160 
results.  161 
Hematuria,  650 
Hemoglobin.  32,  33,  J0 
Hemophilia,  gO 
gangrene  m.  150 
hematoma ta  of.  180 
hemorrhage  in.  gb,  97 
joint  changes  in.  22a 
diagnosis.  222 
treatment.  222 
treatment,  99 
Hemorrhage,  at  a  cause  of  thock, 
46.  47 

control  of,  45 

in  crank>-cerebral  operations,  36s 

J67 

in  hemophilia,  96^ 

in  infant,  45 

of  kidney.  650 

rapidity,  45 

in  scur\y,  110 

umbilical.  536 
Hemorrhoid«,  645 
Hepatumphalos.  534 
Hernia,  causes.  5g8 

cerebri  343 

diagnosis  of.  606 
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Hernia — Continued. 

diagnosis  of  varieties  of  inguinal 

hernia,  609 
diaphragmatic,  601 

diagnosis,  603 

symptoms,  603 

treatment,  603 
femoral,  616 
frequency,  598 
inguinal,  606,  616 

acquired,  608 

congenital,  607 

encysted,  607 

funicular,  607 

infantile,  607 

in  canal  of  Nuck,  607 
irreducible,  599 
lumbar,  617 
post-operative,  617 
relapsed,  617 
strangulated,  599 

diagnosis,  600 

operation  for,  600 

symptoms,  599 

treatment,  600 
traumatic,  617 
treatment,  611 

by  truss,  612 

choice  of  operation,  613 

preparation  for  and  technique 
of  operation,  614 
umbilical,  603 

author's  truss,  605 

diagnosis,  603 

operation  for,  606 

prognosis,  604 

treatment,  604 
vaginal,  617 
varieties,  598 
ventral,  603 
Hibbs'  apparatus,  for  reducing  dis- 
location of  hips,  305 
Hibbs-Sporon    method,    of  tendon 
lengthening,  172 
osteoplasty  for  spinal  caries,  447 
Hill,  tension  of  cerebro-spinal  fluid. 
354.357 

Hip  joint,  congenital  dislocation,  299 
diagnosis,  301 
etiology,  299 
prognosis,  302 
symptoms,  300 
treatment,  302 

Bloodless    reduction  (Lo- 
renz'  method),  304 


Hip  Joint — Continued. 

Hibbs'  method,  305 
Hoffa's  operation,  303 
Ridlon's  method,  308 
traumatic  dislocation,  319 
Hip  joint  disease,  237 
diagnosis,  243 
etiology,  237 
pain,  238 
pathology,  237 
prognosis,  244 
symptoms  and  course,  238 
abscess,  242 
atrophy,  242 
attitude,  239 
amyloid  disease,  242 
night  cries,  239 
rigidity,  240 
shortening,  242 
swelling,  241 
tenderness,  242 
treatment,  amputation,  254 
of  abscesses,  251 
by  fixation,  244,  247 
by  traction,  244 
combined,  247,  249 
Jordan's  operation,  254 
operative,  252 
double  hip  joint  disease,  255 
Hip  splint,  hospital  long,  249 
leather  or  felt,  248 
Phelps*,  250 
plaster  of  Paris,  247 
Ridlon's,  249 
Taylor's,  249 
Thomas',  248 
Hodgkin's  disease,  337 
diagnosis,  338 
etiology,  337 
symptoms,  338 
treatment,  339 
Hoffa's  operation,  303 
Holt,  on  acute  arthritis,  210 
diplegia,  410 
paraplegia,  410 
on  joint  tuberculosis,  236 
symptoms  of  paralysis  from  birth 
injuries,  409 
Hot  water  for  nevi,  87,  639 
Horsley,  anesthesia  in  brain  surgery, 
365 

Hueter,  synovial  tuberculosis,  227 
Humerus,  fracture  above  condyles, 
283 

diagnosis,  284 
symptoms,  284 
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H  u  meru  s — Con  tin  ued, 

treatment,  aR4 
fracture  of  internal  condyle,  J87 
fracture  of  external  condyle,  jB8 
fracture  of  internal  epicondyle, 

288 

fracture  of  external  epicoodyle, 

289 

fracture  of  shaft,  290 
T  or  Y  fracture.  286 
injuries,  near  elbow,  282 
separation  of  lower  epiphysis,  26$ 
separation  of  upper  epiphysis,  269 
Hutchinson.  J.,  abdominal  taxis  in 
intussusception,  583 
teeth.  120 
triad.  120 
Hydrenccphalocele,  340 
Hydrocele,  691 

in  female,  pathology,  694 

treatment,  694 
in  male,  congenital,  69J 
funicular.  693 
infantile,  693 
of  Cf>rd,  693 
of  tunica  vaginalis,  694 
treatment.  694 
Hydrocephalus,  acute,  348 
chronic  extcrnus,  348 
chronic  intcmus,  348 
diagnosis.  350 
etiology.  348 
pathology,  349 
symptoms.  350 
treatment.  352 

drainage  into  pleural  cavity, 
354 

drainage  into  spinal  canal, 

354 

drainage    into  subcutane- 
ous tissue.  354 

drainage  ( permanent )  into 
sul^dural  space,  354 

luml>ar  puncture,  352 

tappmg  %entricle,  3S3 
meningcu^.  348 
ventriculorum,  348 
HydroncphroMs  93,  655 
diagnosi>.  656 
etiology.  655 
pathology.  656 
pri>gno\is,  657 
pscufin,  93 
^>mpt<»m»,  656 
treatment,  657 
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Hydroperinephrostt,  655 
Hyperemia,  effects,  12B 

in  septicemia,  127 

in  localized  tuberculosis,  1 16 
Hyperplasia    of    lymph    tissue  of 
pharynx  and  naso-pharynx,  453 
Hypodermoclysis.  50.  51 
H>'pospadias,  678 

Beck's  operation,  679 

Duplay's  operation,  600 

pathology.  678 

treatment, 

Ignipuncture,  87 

Imperforate  anus,  6ao 

Infections,  various,  having  surgical 

complications,  147 
Inferior  maxilla,  fracture  of,  280^ 
Infra- isthmian  tracheotomy.  509 
Intestine,  foreign  bodies  in,  590 
malformations  of,  569 
atresia,  570 
diverticulum,  570 
fecal  fistula.  570 
diagnosis,  571 
prognosis,  571 
symptoms,  570 
treatment,  571 
obstruction  by  dermoids,  82 
operation  for  obstruction,  595 
Intracranial  extension  of  ear  dis« 
ease.  3HQ 
brain  abscess.  390 
diagnosis.  390 
extra -dural  abscess,  309 
leptf>mmtngitts,  390 
pachymenmgttis,  390 
points  t)f  entrance,  309 
pn>g^'<^*»*.  JWI 
symptom*.  390 
treatmrtit.  392 
Intra  cranial  tumors,  etiology,  360 

oprrati\e  irratmrnt,  360 
Intra  neural  anjrsthesia.  41 
Intra  uterine  amputations,  742 

fractures,  274 
Intra-veivnis  injection,  in  shock.  50 
IntubatHtn.  493 

for  chrtmic  stenoati  of  larynx, 
504 

Intussusception,  57a 
cour^,  580 
diagnosis,  581 
etioUigy.  572 
prognosis,  580 
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Intussusception — Continued. 
pathology,  572 
spontaneous  cure,  580 
S3rmptoms,  577 

anuria,  579 

loss  of  weight,  579 

pain,  577 

prostration,  579 

shock,  579 

stools,  579 

temperature,  579 

thirst,  579 

tumor,  578 

vomiting,  578 
treatment,  581 

advantages  and  disadvantages 
of  air,  584 

advantages  and  disadvantages 
of  fluids,  585 

amount  of  pressure,  582 

device  of  Forest,  584 

enterectomy,  590 

illustrative  cases,  586 

indications  for  laparotomy,  589 

laparotomy,  589 

methods  of  reduction,  583 

obstacles  to  reduction,  582 

softening  of  bowel,  582 

succussion,  759 

use  of  opium,  581 
varieties,  572 
lodin  test  for  glycogen,  34 
Iodoform  emulsion,  233 

Von  Mosetig-Moorhof's,  209 
Ischio-rectal  abscess,  diagnosis,  645 
treatment,  646 

Jackets,  for  spinal  disease,  444 
Jackson,  esophagoscopy  and  gastro- 
scopy,  563,  592 

tracheoscopy   and  bronchoscopy, 

484,  511 
thymic  asthma,  510 
thymic  tracheostenosis,  324 
Jacobi,  the  sigmoid  and  constipation, 
532 

Jaundice,  in  operation  cases,  38,  49 
Joints,  adhesions  in,  321 

congenital  dislocations,  298 

false,  321 

hemophiliac,  changes  in,  222 
infections  of,  non-tubercular,  non- 
syphilitic,  216 
infections  of,  chronic  secondary, 
219 


Joints — Continued, 

inflammations  of,  see  Arthritis 

laxness  of,  298 

syphilitic  disease  of,  213 

tuberculosis  of,  225 
Joined  twins,  77 
Jordan,  amputation  at  hip,  254 
Juvenile  type  of  paralysis,  165 

Keen,  thoracoplasty,  529 
typhoid  arthritis,  216 
Kennedy's  operation  for  Erb's  pa- 
ralysis, 394 
Keratitis,  interstitial  in  syphilis,  119 
Kidneys,  anatomy,  647 
calculus  in,  657 
diagnosis,  658 
symptoms,  658 
treatment,  658 
cysts  of,  92 
floating,  diagnosis,  648 
etiology,  648 
symptoms,  648 
treatment,  649 
hemorrhage  of,  651 
hydro-nephrosis    and  hydroperi- 
nephrosis,  655 

inflammation  of,  tubercular,  659 
injuries  of,  649 
diagnosis,  650 
etiology,  649 
pathology,  649 
prognosis,  651 
symptoms,  650 
treatment,  651 
malformations  of,  647 
perinephritis,  652 
sarcoma  of,  72 
tumors,  innocent,  660 
malignant,  660 
diagnosis,  661 
pathology,  660 
prognosis,  662 
symptoms,  661 
treatment,  662 
KilHan,    direct    laryngoscopy  and 

bronchoscopy,  484 
Kinnear,  case  of  cancrum  oris,  153 
Kirstein  curette,  457 
Klebs-Loeffler  bacillus,  135 
Knee-joint,    congenital  dislocation, 
311 

tuberculosis  of,  255 
diagnosis,  256 
pathology,  255 
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Knee-joint— Con/mn/i/, 
prognosis,  257 
symptoms,  256 

treatment,  by  arthrotomy,  260 
by  erasion  (arthrectomy), 
260 

by  excision,  261 

1^  fixation,  257 

local,  257 

by  resection,  26 1 

by  traction.  259 
Knock-knee,  see  genu  valgum,  l8l 
Koch,  case  of  angioma.  83 
Konig  s  operation,  for  extrovert  ion  of 

bladder,  667 ;  block,  750 
Kjrphosis,  in  rickets,  106,  429 

Langemak,  embryology  of  joints,  179 
Laparotomy   for   peritonitis.  Brad- 

»haw,  757 
Laryngitis,  acute  simple,  479 
membranous,  486 
diagnosis.  480 

identity  with  diphtheria,  486 

prognosis,  488 

surgical  importance,  487 

symptoms,  487 

treatment,  490 

antitoxin,  490 

drugs,  490 

extubation,  501 

indications  for  aeroporot- 
omy.  49J 

infra-isthmian  tracheotomy, 
509 

intubation.  493 
laryngotomy.  505 
lar>'ngo-tracheotomy  or  cri- 

co- tracheotomy,  506 
permanent  removal  of  tube, 

509 

prolonged  intubation,  504 
spa^mo<ltc.  479 
>>-philitic,  479 
tubercular.  479 
Larynx,  foreign  bodies  in,  481 
diagnosis.  482 
prognosis.  483 
symptoms,  481 
treatment.  483 

bronchoscopy,  484 
digital  extraction,  483 
endolaryngeal  fiiemfurcft.4ft4 
external  operation,  485 
inversion  of  patient.  484 


intubation,  4&I 
laryngoscopy,  484 
tracheoscopy.  484 
tracheotomy,  etc.,  485 
intubation    of,  403     (sec  also 

aeroporotomy) 
tumors  of.  480 

dyspmra.  spasmodic,  480 
treatment.  480 
granuUimata.  481 
papilloma.  480 
Laryngotomy.  505 
Laryngu-tracheotomy,  506 
Lateral  smus.  infective  tbronbotit, 

diagnosis.  387 

prognosis,  387 

symptoms.  387 

surgical  treatment,  388 
L«vage.  53.  54 
Legs,  supernumerary,  741 
Leiomyoma.  69 

Leptomenmgitis.  from  ear  diseases* 

390 

LeuciKyte  count,  3J 

Leucopenia,  34 

Lipoma,  67 

Litholapaxy.  O73 

Lithotomy,  ^upra-pubic,  674 

Little's  disease.  408 

Liver,  livatton  and  sixe  in  infants 

Local  anesthetics.  41 
I^k  jaw.  ^e  tetanus,  141 
I^)rdosis.  429 

Loreta.  operation  for  pyloric  stetKMtt, 

Loreni'   methiKl,   reduction   of  hip 
joint. 

Ludwig's  angina.  138,  478 

Lumbar  puncture,  m  h>drix'ephaluft, 

35J 

Lumpy  see  actinomycosis.  148 

Lymphadenitis,  acute  septic,  138 
acute  simple.  326 

rtio|..»gy.  3J6 

»>mpti»ms.  3j6 

treatment.  327 
simple  chronic  or  sub-acute,  328 

diagnosis.  3j8 

etMk»g>.  3jH 

treatment.  329 
syphilitic,  xjff 
tubercular.  329 
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Lymphadenitis— ^<m/mff^</. 

diagnosis,  331 

etiology,  329 

pathology,  330 

prognosis,  333 

symptoms,  331 

treatment,  333 
Lymphadenoma,  325,  337 
Lymphangiectasis,  325 
Lymphangioma,  87 
Lymphatic   anemia,  see  Hodgkin's 

disease,  337 
Lymphatic  glands,  primary  sarcoma 
of,  32s 

diagnosis,  325 

treatment,  325 
Lymphatism    (status  lymphaticus)* 
323,  510 

diagnosis,  324 

etiology,  323 

symptoms,  323 

treatment,  324 
Lymphoma,  71 
Lymphosarcoma,  325,  337 
Lymph  varix,  325 


Macewen,  operation  for  genu  valgum, 

185,  186 

pathology   of  sinus  thrombosis, 
387 

Macroglossia,  718 
Macrostoma,  718 
Macrotia,  369 

Malar  bone,  fracture  of,  280 
Malformations,  59,  60  (see  also  de- 
formities) 
abdomen  at  linea  alba,  534 
abdomen  at  umbilicus,  534 
or  absence  of  auricle,  369 
absence  or  suppression  of  parts, 
737 

achondroplasia,  61 
acromegaly,  61,  94 
anus,  620 

auditory  canal,  372 
atresia  oris,  718 
bladder,  extroversion,  663 
canthus,  721 
cleft  palate,  701 
coloboma  of  eyelid,  720 
ear  external,  369 
encephalocele,  34a 
epicanthus,  721 
epispadias,  676 
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Maydrs  operation  for  extroversion 

of  bladder.  668 
Mayo,  suture  of  fascia, 

tying  flaps  in  cleft  palate  opera* 
tion,  716 
McBumcy's  incision,  551 
McCurdy,  case  of  cancnim  oris,  152 
McKcnzie*5  tonsillotome,  464 
Measurements.  56 
Meatus  auditorius  extemus,  J71 

inflammations  of.  373 
Meckel's  diverticulum,  fecal  fistula 

from,  534 
Mediastinum,  sarcoma  of,  72 
Membrana  tympani.  incision  of,  380 
inflammation  of,  375 
injuries,  374 
Meninges,     operations     upon,  see 

operations  upon  cranium,  364 
Meningitis,  in  cranial  meningocele, 
341  ^ 

following  spinal  caries,  444 
septic,  from  middle  ear  disease, 

389 

traumatic,  in  fracture  of  skull, 

343 

Meningocele,  congenital  cranial,  340 
mistaken  for  nasal  polypus,  452 
traumatic  cranial,  344 

Meningo-niyclocele,  4IQ 

Mercurial  stomatitis,  124 

Mercury  in  s\philis,  124 

Meta-carpal    bones,    fractures  of, 
296 

Microcephalus,  347 

Microstoma,  718 

Middle-ear.  inflammation,  375 

causes  and  associated  conditions, 

376 

diagnosis,  377 

intra -cranial  extension,  JIB9 

prognosis,  378 

s)niptoms  377 

treatment.  379 
Morbus  coxarius,  237 
Morphine  ui   tiitra<ranial  surgery, 
3<»5 

Morton's  method  of  injecting  tptna 

bitula.  422 
Mouth  gag.  Mason's,  465 
Munsch.  dermoids  of  ovaries  and 

testicles,  79 
Murphy.  ner\c  transference,  406 
Muscles,  ifo 

general  pathology,  160 


Myelitis,  acute  transverse,  3q8 
of  anterior  horns,  395 
in  spinal  caries.  440,  441,  443 

Myofibroma,  see  myoma,  69 

Myoma.  69 

Myositis,  rheumatic,  161 
Myringitis,  375 
Myringotomy.  380 
Myxolipoma,  see  lipoma,  6/ 
Myxoma,  66 


Nancrede.  technique  of  brain  torv* 

ery,  367.  368 
Nasal  bones,  fracture  of,  279 
Nasal  passages,  malformation  of,  430 

malformations  of  turbinates,  4St 

malposition  of  septum,  450 

obstruction  by  soft  palate,  468 

syphilitic  ulceration  of,  4SI 

treatment.  451 
Neck,  hsixilx  and  cysts  of,  7^ 
Nephritis,  tubercular.  659 
Nerve  transference,  40t».  415 

division  of  roots.  753 
Neuroma.  69;  treatment,  70 
Nevus,  7^  83 

hand.  85 

lip,  86 

rectum,  638 

tongue,  719 
Nichols.      preserving  endostenm, 
206 

Nicoll.  operation  for  pyloric  stenosis* 
5fi8 

Night -cries,  in  morbus  coxae,  239 
Nitrous  oxide,  4 1 
Noma,  151 

diagnosis  153 

fe\er  in.  IS3 

locatHm«.  151 

proph>laxis,  153 

s>mptoms,  152 

treatment.  153 
Norton,  operation  for  webbed  fingers, 
/-3« 

Nose,  falls  or  blows  upon,  451 
foreign  bodies  in,  46B 

animate,  flies,  lar\*c  etc.,  470 
diagnosis.  469 
inanimate.  46B 
removal,  469 
sx-philttic  di«ea«e  of.  213 
Nothnagel.  formation  of  intussuscep- 
tions, 575 
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Obstruction  of  air-passages  by  soft  ( 

palate,  468 
of  bowels,  595 
CDwyer,  intubation  of  larynx,  493 
Ogston,  knock-knee,  185,  186  , 
Olecranon,  fracture  or  separation  of, 

292 

Omphalitis,  534 
Operation,  anemia  in,  49 

duration  of,  48 

general  management  of,  39 

jaundice  in,  49 

nutrition  and  food  before,  38 
preparation  for,  37 

shock  from,  48 

treatment  after,  51 
abdominal,  in  ano>rectal  imper* 

foration,  629 
adenoids,  removal  of,  456 
aeroporotomy,  493 
amputation,  of  hip,  Jordan's,  254 
ano>rectal  imperforation,  626 

infra-pelvic,  627 

abdominal,  629 
appendicitis,  551 
arthrectomy  of  knee-joint,  260 
arthrotomy  of  knee-joint,  260 
brain,  360,  364,  392 
brain  tumors,  360 
cheiloplasty,  709 
circumcision,  682 
cleft-palate,  sliding  flap,  713 

Brophy's,  706 
clubfoot,  729 

Phelp's,  for  clubfoot,  732 
cranial,  364 
cricotracheotomy,  506 
cryptorchidism,  687 
electrolysis,  86,  452,  462,  464 
enterectomy   for  intussusception, 
59a 

'  epispadias,  Thiersch's,  677 

Follin's  (Holmes),  676 
Erb*s  paralysis,  Kennedy's,  394 
erasions  of  knee-joint,  260 
esophagotomy,  563 
extroversion  of  bladder,  Konig's, 

667 

Maydl's.  668 
Rutkowski's,  667 
Schlange's,  667 
Segond's,  667,  669 
Trendelenberg's,  667 
Wood's,  665 
excision  or  resection  in  tubercu- 
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Operation— Cow  ftfiif/J. 

ntastoidectotny,  584 
myringotomy.  580 
nephrotomy,  66j 

nerve  transterence  and  suture,  413 
osteoclasis,  192 
osteotomy.  186,  IQQ.  73a 
paracentesis  ihdomtntt,  556 
thoracis,  521 

of  tympanic  membrane,  J0o 
proctoplasty,  627 
pyloric  stenosis,  567 

pylorodtosts  for,  Kahn's,  567 

pylorodiosis  for,  Loreta's,  567 
gastroenterostomy,  567 

Finney's,  568 

Nicoirs.  568 
pyoperinephritis,  655 
rectal  prolapse,  63B 
rectal  polypus,  639 
redressemtnt  ford  of  knock-knee, 

reduction  congenital  htp-<lisk)ca« 
tion,  304 

Hibbs*,  305 

Loreni*,  304 

Rid  Ion's,  30B 
resections,  see  exctskxis 
retropharyngeal    abscess,  acutc^ 

47.1 

rctrophao'ngeal  abscess,  chronic, 
476 

sequestrectomy.  ao8 
sinus  thrombosis,  388 
spina  bifida,  422 

s>Tiovectomy  of  knee-joint,  a6o 
tarsal  osteotomy,  73a 
tar<(ectomy.  264 
tendon,  1 71 

lengthening,    171,  17J 

open  tenotomy,  171.  17J 

snhctitaneotis  tenotomy.  171 
(See  also  under  Tenotomy) 

short  filing,  173 

Mituring.  176 

transplanting.  173 
tenosynovitis,  incisions  f«ir,  167 
tonsillotomy    and  tonsillcctoiny, 

463 

trsihrotomy.  infra -isthmian,  509 
tut>ercular  lymph  nodes^  removal, 

lh<»rarrnte*is,  5JI 
thoracotomy,  $22 
thoracoplasty,  527 


Operation— CMftMH/dl 
Delorme's,  530 
Estlander's,  52B 
Keen's,  529 
Schede's,  529 

thjrmectomy,  511  • 

urano-staphylorrhaphy,  713 

webbed  finger*.  Didot*s,  738 
Norton's,  738 
Operative    trauma    in    relation  to 

shock.  48 
Opisthotonos  in  tetanus,  143 
Opsonic  index.  129 

auto- inoculation.  133 

technique.  130 
Opsonins,  129 
Orchitis,  infectious,  689 

syphilitic,  691 

traumatic.  611.  6R9 

tubercular.  690 
Osier,  birth  paralysis,  410 
Osteoarthritis,  etiology,  2J0 

pathology,  220 

synonyms  219 

treatment,  220 
Osteochondritis  118 
Osteoclasis.  192 

in  bow  legs,  190 

in  genu  valgum,  l85 
Osteokampsis.  196 
Osteoma.  6K 

Osteomyelitis    acute  infective. 

202 

diagnosis,  20$ 

etiology.  202 

pathology.  203 

prognosis,  20$ 

sequestrectomy,  200 

symptoms  204 

treatment.  206 

aoite  simple.  201 
Ostet>plasiy  in  spinal  canes,  447 
Osteotomy.  iHfi,  190 

in  genu  \algum,  186 

tarsal,  7.U 
Ostitis,  articular,  of  hip.  237 

s)-phtlitic.  213 
Otitis  media,  375 

syphilittc.  120 
Out-knee.  iHS 

0%'ary.  dermoids  or  trktennic  tnmon 
of.  79.  81 

misplacement,  6o5 

tumors  diagnosis  696 
Owen,  aoestbesM  to  burm^  40 
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Owen^ontinued, 

epiphyseal  separations  and  dislo* 

cations,  285 
lancing  retropharyngeal  abscess^ 
473 

tongue  swallowing,  471 
redressement  force  in  knock-knee, 
184 

treatment  of  lumbar  hernia,  617 
Oxygen,  in  shock,  50 

Pachymeningitis,  from  ear  disease, 
390 

Palate,  cleft,  701 

malformation  of,  obstructing  air 

passages,  468 
syphilitic  disease  of,  213 
Pain,  appendicular,  544,  545,  548 
badly  borne  when  severe  or  pro- 
longed, 46,  52 
in  bone  tuberculosis,  228 
in   chronic    retropharyngeal  ab- 
scess, 474 
elicited  by  examination,  28 
in  hip-joint  disease,  238 
in  intussusception,  577 
located  inaccurately  by  children; 

205,  545 
occasional  fortitude  under,  29 
in  Pott's  disease,  436 
in  sacroiliac  disease,  266 
Painter,  atrophic  arthritis,  220 
Papilloma,  of  bladder,  669 
larynx,  480 
tongue,  719 
Park,  incubation  period  of  tetanus, 
141 

Paracentesis,  abdominis,  556 

of  ear  drum,  380 

thoracis,  521 
Paquelin  cautery,  40 

for  enlarged  tonsils,  462 

joint  tuberculosis,  232,  257 

neoplasms  in  nose,  452 

nevi,  87,  639 

noma,  153 

rheumatic  myositis,  161 
Paralysis,  abdominal  muscles,  537 
acute  or  subacute  acquired,  41a 
lesions,  411 
symptoms,  41 1 
birth,  393,  408 
cerebral,  infantile,  407 

from  birth  injuries,  409 
diagnosis,  409 


Paralysis — Continued. 

symptoms,  409 
from  prenatal  causes,  407 
diagnosis,  412 
diphtheritic,  398 
Erb's,  393 

facial  in  poliomyelitis,  397 
infantile  cerebral,  407 
myelitis,  acute  transverse,  398 
prognosis,    all    forms,  infantile 

cerebral  paralysis,  411 
pseudo,  of  scurvy,  110,  398 
pseudohjrpertrophic  muscular,  162 
facial  scapulo-humeral  type,  165 
juvenile  or  Erb's  type,  165 
peroneal  type,  165 
prognosis,  165 
progressive  muscular,  166 

treatment,  165 
spastic,  407 
spinal,  398 

spinal,  acute  atrophic,  395 
treatment,  412 

of  cerebral  hemorrhage,  413 
of  contractures,  413 
by  nerve  transference,  413 
prophylactic,  412 
of  resulting  conditions,  413 
Paraphimosis,  683 
Parrot,  cranial  bosses,  213 
Patella,  fractures  of,  296 

habitual  dislocation,  309 
Peters'  wrench,  259 
Penis,  dislocation  of,  684 
constrictions  of,  684 
malformation    of   in  epispadias, 
676 

malformation  of  in  hypospadias, 
678 

malformation  of  in  ectopia  vesi- 
cae, 664 
Pemphigus,  syphilitic,  118 
Perichondrosis,  pseudoparalytic  syph- 
ilitic, 211 

diagnosis,  212 

etiology,  211 

symptoms,  212 

treatment,  212 
Perinephritis,  652 

diagnosis,  652 

etiology,  652 

pathology,  652 

prognosis,  654 

symptoms,  652 

treatment,  654 
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Periotteum,  anttomtci]  peculiarities, 
271 

in  fractures.  272 
in  separation  of  epiphyses,  278 
Periostitis.  198 

acute  suppurati%x,  19B 

diagnosis,  199 

etiology,  199 

symptoms,  199 

treatment.  199 
osteoplastic.  199 

etiology,  200 

pathology.  201 

s>*philitic.  189.  200,  213 

treatment.  201 
Peritonitis,  acute.  537 

diagnosis,  538 

etiology,  537 

pathology,  538 

prognosis.  539 

symptoms,  538 

treatment,  539 
chronic,  non -tubercular,  555 

diagnosis.  556 

pathology,  555 

prognosis.  556 

symptoms,  555 

treatment.  556 
septic,  from  omphalitis.  535 

symptoms,  535 

treatment,  535 
tubercular,  556 
acute  miliary  form.  556 
ascitic  form.  557 

diagnosis,  557 

prognosis.  558 

s>-mptoms.  557 
diagnosis.  559 
fibroplastic  form.  558 
treatment,  general,  559 

operative.  560 
ulcerative  form,  550 
Pes  vams  722 

Phalanges.  di<^location  of,  319 

fractures  of,  296 

supeniumerary.  735 
Pharyngeal  ton»il.  453 
Pbelpt.  operation  for  club-foot«  733 

hip  splint,  250 
Fhiiiioftis,  681 

circumcision  for,  682 
PMcInHs.S35 

nkkcr«  tcrmtnolofy  of  tetanus*  142 


Plaster  jacket,  43.  444:  Calot,  754 
Plaster  of  Paris  bandage,  applica- 
tion of.  43 

removal  of.  44 
Pteurosthotonos  in  tetanus,  143 
Pneumatocele  cranii.  diagnosis.  344 

etiology.  344 

treatment.  345 
Poliomyeliti!^.  acute  anterior,  395 

diagnosis,  398 

distribution  and  extent  of  paraly- 
sis. 396 

patholog>'.  395 

prognosis  399 

symptoms,  396 

results,  397 

types,  397 

treatment.  399 
arthrodesis.  40$ 
of  ankle,  403 
of  hip.  404 
of  knee,  404 
braces  in.  40a 
general.  399 
mechanical.  399 
ner\-e  transference.  406 
operati%e.  399 

tendon  transplantation,  40$ 

Polydactylism.  735 
Polypi.  66.  67.  6.19 

middle  ear.  67.  382 

nasal.  67. 

rectal.  67.  639 

vesical.  6O9 
Poncet.  meth«Ml  of  tendon  lengthen- 
ing. 173 
Post*4»|»erative  hernia,  617 
Post -pharyngeal  ah«ces«.  47 1 
Pott'ji  disease.  4.U 

ab^es%  in.  434,  4J5 

attitude.  4.^ 

ccMnpres»u>n  s>-mptoms,  441 
deformity.  439 
dtagn«>siH,  436 
etiology,  434 
muscular  rigidity,  437 
nervous  symptoms  439 
patholi»gy.  4^ 
prognosis,  442 
symptoms,  436 
treatment.  443,  531 
mechanical.  443 
braies  ^$t^  449 
collar.  447 

head  cxtention.  447.  448 
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Pott's  Disease — Continued. 
jackets,  444,  449 
rest  and  methods  of  obtaining 
it,  443 

advantages  of,  444 
time  it  should  be  continued, 
443 

Power,  astringents  for  enlarged  ton- 
sils, 461 

hunger  favors  shock,  40 
rectal  polypi,  66 

synovial  membranes  in  relation  to 
epiphyses,  226 

tapping  cystic  hygroma,  89 
Prepuce,  adherent,  680 
Primary  progressive  myopathy,  162 
Proctitis,  640 

Progressive  muscular  paralysis,  165 
Prolapsus,  cerebri,  343 
recti,  636 

urethral,  female,  697 
Pseudo-diphtheria,  135,  136 
Pseudo-hypertrophic    muscular  pa- 
ralysis, 162 
diagnosis,  163 
etiology,  162 
pathology,  162 
prognosis,  165 
symptoms,  163 
treatment,  165 
Pseudo-leukemia,  337 
Pseudo-paralytic  perichondrosis,  211 
Pyemia,  134 
Pyloric  stenosis,  564 

classes  and  varieties,  564 
diagnosis  and  symptoms,  566 
etiology  and  pathology.  564 
food  and  drugs,  758 
prognosis,  565 
treatment,  567 
operative,  568 

Finney's  operation,  758 
gastroenterostomy,  568 
Hahn's,    Loreta's,  Nicoll's, 
758 

pylorodiosis,  758 
Pyopericardium,  760 
Pyothorax,  515 

Quincke,  lumbar  puncture,  35a 

Rachitis,  99 

acute  hemorrhagic,  109 
age  of  incidence,  loi 
craniotabes  in,  104 
deformities  of,  103,  105,  l8l 


Rachitis— Coit/iitii^(f. 

bow  legs,  189 

corkscrew  legs,  189 

forearm,  196 

genu  extrorsum,  188 

genu  valgum,  181 

saber  legs,  189 

spine,  106,  426,  429,  430^  431 
diagnosis,  106 
etiology,  99 
fetal,  61 
lesions,  100 
rosary  of,  104 
symptoms,  loi 
treatment,  107 
Radiography,  35 

Radius,  dislocation  backward,  318 
dislocation  forward,  318 
fracture  of  shaft,  291 
separation  of  lower  epiphysis,  290 
separation  of  upper  epiphysis,  291 
subluxation,  317 

Radius  and  ulna,  dislocation  back- 
ward or  laterally,  314 
dislocation  forward,  316 

Radium  in  treatment  of  nevi,  87 

Ranula,  92 

Raynaud's  disease,  151 

Rectal  abscess  (ischio-rectal),  645 

Rectum,  anato-ny  of,  618 

bilharzia  adenomata  in,  639 
foreign  body  in,  646 
inflammation  of,  640 
diagnosis,  641 
etiology,  640 
pathology,  640 
symptoms,  641 
treatment,  641 
malformations  of,  620 
classification,  621 
diagnosis,  various  species,  621, 

624,  625,  630,  633,  634,  635 
etiology,  620 

S3rmptoms,  various  species,  624, 

633,  634,  635,  636 
treatment,  various  species,  622, 
624,  626,  627,  629,  630,  633 
abdominal  operations,  629, 
635 

infrapelvic  operations,  627, 
634 

nevus  of,  638 
polypus  of,  639 
prolapsus  of,  636 
syphilis  of,  642 
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Kectam—ConHnutd. 

vegctationt  in,  642 
Renal  calculus,  (^7 
Retention  cysts,  64,  91 
Retro-pharyngeal  abscess,  471 
diagnosis,  47^ 
etiology.  471 
prognosis,  472 
symptoms,  471 
treatment,  47a 
chronic,  474 
diagnosis,  474 
etiology,  471 
pain  in,  474 
sjrmptoms,  474 
treatment,  476 
Rhabdomyoma,  see  myoma,  69 
Rheumatic  myositis,  161 
Rheumatoid  arthritis,  219 
Rhinoliths,  466 
Ribs,  dislocation,  320 
excision,  522 
fractures,  297 
tuberculosis,  270 
Rice,  or  melon  seed,  bodiet,  2JB 

in  sublingual  cysts,  719 
Rickets,  see  rachitic.  99 
Ridlon,  hip  splint.  249 

method  of  reducing  dislocation  of 
hip.  J08 
Risus  sardontcus,  143 
Rotch,  index  of  anatomic  or  chrooo- 

logic  age.  56 
Robinson's  tonsil  hemostat,  466 
Rutkowski's  operation  for  extrover* 
sion  of  bladder,  667 


Saber  legs,  189 

Sacro- iliac  articulation,  tuberculosis 
of.  2t6 

diagno^in.  266 

prt>giu>!»is,  267 

symptoms.  266 

treatment,  267 
Sacrum,  malformatioa  of,  423 
Saline  solution.  50 

in  hemorrhage  and  shock,  SO 

intravenously.  50 

post-operati%*e.  51 
Salvarsan  in  syphilid.  750 
Sapremia.  12$ 

symptoms  125 

treatment,  126 
Sarcoma,  71 


Sarcoma— Cofifmii#dL 

diagnosis,  74 

etiology,  71 

location,  71 

S3miptoms.  74 

treatment,  75 

varieties.  71 
from  angioma.  85 
of  bladder.  669 
of  brain.  72 
upon  gums,  720 
of  kidney.  72 
of  mediastinum.  72 
in  nares,  452 
Sayre*s  jury-mast.  447 
Scalds,  154 

Scapulo-humeral  tvpe  of  paralysis, 
165 

Scarlet  fever,  135 

causing  arthritis.  216,  217.  218 
causing  cellulitin,  138 
causing  empyema.  516,  5J0 
causing  lymphadenitis  326 
surgical  complications  of  ordmary 

scarlet.  135 
surgical  scarlet  proper,  135 

Schlange's   operation   for  extrover- 
sion. 667 

Schede's  thorac«>plasty.  529 

Scoliosis.  424 

Scopolamine -morphine  anesthesia.  4I 
Scorbutus,  infantile,  109 

course,  no 

diagnosis.  111 

etiology.  1 10 

hemorrhages  in,  1 10 

morbid  anatomy,  1 10 

results.  III 

symptoms,  no 

treatment.  Ill 
5Kott's  dressing.  232 
Scurvy,  see  scorbutus,  109 
Scrofula.  113 

Selenko-Bohorof.  operation  for  spina 

bifida,  4^2 
S€mt-ane%thesia«  41 
Senn,  clas%ihcati«>n  of  tumors,  64 

dermoids  c>f  tettKle,  81 
Segond's  operatitm  for  extnnersioa 

of  bladder,  (ttiQ 
Separation  of  epiphyses,  276 
Septicemia.  126 

gangrene  in,  127 

hyperemia  and  effects.  127 

sources  of  tnfcctioci,  126 
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Septicemia— ^offftiiff^dL 
symptoms,  126 
treatment,  127 
Sequestrectomy,  208 
Sherman,  drainage  of  hydrocele  into 

pleura,  354 
Shock,  anesthesia  as  a  cause  of,  48, 
50 

athrepsia  as  a  cause  of,  47 
in  burns,  155 
diagnosis,  49 
drugs  in,  51 

hemorrhages  as  a  cause  of,  47 
malnutrition  as  a  cause  of,  47 
operative  trauma  as  a  cause  of, 
48 

other  factors  as  a  cause  of,  48 

treatment,  50 
Shoe,  for  clubfoot,  731 
Shoulder,  congenital  dislocation,  312 
treatment,  313 

traumatic  dislocation,  319 

tuberculosis  of,  265 
Sinus,  malformation  of  rectum,  631 

skin-grafting  for  burns,  159 
Skull,  anomalies  and  deformities,  339 

fractures  of,  342 
Smith,  Grieg,  finding  intestinal  ob- 
struction, 596 

J.  Lewis,  on  inhalation,  491 

Thomas,  on  acute  arthritis,  210 
Spastic  paralysis,  407 
Spermatic  cord,  689 
Sphincter  ani,  hypertrophy  of,  620 

inefficiency  of,  646 
Sphygmomanometer,  32 
Spiller  and  Frazier,  nerve  transfer- 
ence, 407 
Spina  bifida,  417 

anterior,  417,  420 

congenital  defect  in,  417 

differential  diagnosis,  420 

false  (occulta),  89,  420 

prognosis,  420 

treatment,  421 

by  injection,  422 
by  operation,  422 
by  protection,  422 

true,  418 

varieties  of,  419 
Spinal  abscess,  434 
Spinal  anesthesia,  41 
Spina  ventosa,  268 
Spine,  417 

caries  of,  434 


Spine— Con/i»M^(f. 

treatment,  443.  754 
lateral  or  rotary  lateral  curvature 
of,  424 
causes,  424 
diagnosis,  429^ 
examination,  429 
frequency  among  girls,  429 
kyphosis,  429 
lordosis,  429 

period  of  occurrence,  425 
prognosis,  430 
rotary  deviation,  427 
treatment,  430 
Abbott's  method,  432 

corrective  gymnastics,  431 
.    mechanical  support,  430 

rest,  430 
normal  curves  of,  423 
at  birth,  423 
in  fetus,  423 

later  form  of  spine,  424 

surgical  conditions,  417 

tuberculosis  of,  434 
Splints,  43 

for  gradual  extension  of  elbow 
or  knee,  259 

hospital  long  hip,  249 

Phelps'  hip  crutch,  250 

plaster  of  Paris,  247 

Ridlon's  hip,  248 

Taylor's  hip,  249 

Thomas'  hip,  248 
knee,  258 
long  hip,  249 

Volkman's,  296 
Starvation  in  relation  to  shock,  47 
Status  Ijrmphaticus  (lymphatism),  323 

anesthesia  in,  40 

diagnosis,  324 

etiology,  323 

symptoms,  323 

treatment,  324 
Stenosis,  of  esophagus,  563 

of  intestine,  569 

of  larynx,  chronic,  intubation  for, 
504 

diphtheritic,  487 
of  pylorus,  564 

of  trachea  in  thymic  asthma,  510, 
5" 

Stemo-clavicular  joint,  tuberculosis 
of,  269 

Stemo-Mastoid,  hermatoma  of,  160 
in  torticollis,  161 
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Sternum,  dislocation,  320 

fracture,  297 

tuberculosis  of,  270 
Stoerk's  tonsil  hemostat,  466 
Stomach,  foreign  bodies  in,  590 

washing,  53,  54 
Stomatitis  mercurial,  124 
Stone,  in  bladder,  670 

in  kidney,  657 

in  urethra,  675 
Strangulation,  internal,  595 

operation     for    obstruction  of 
bowels,  595 

symptoms,  595 
Struma,   1 13 

Subluxation  of  radius,  317 
Superior  maxilla,  fracture  of,  280 
Supernumerary  arms,  legs,  741 
auricles,  721,  761 
digits,  742 

classification,  742 
treatment,  742 
hands  and  feet,  741 
testis,  688 
Suppression  of  extremities  or  parts, 
737 

Suprapubic  lithotomy,  674 

Surgical  complications  of  various  in- 
fections of  childhood.  147 

Suter*s  method  of  uniting  tendons, 
177 

Sutherland  and  Cheyne,  operation  for 

hydrocephalus,  355 
Sutton,  on  coccygeal  tumors,  91 
Syndactylism,  737 
Synechia  in  nares,  451 
Synovectomy    for    tuberculosis  of 

knee  joint,  260 
Synovitis,  teno-,  acute,  167 

purulent,  167 
Synovitis,  syphilitic,  213 

tubercular,  225 
Syringo  myelocele,  420 
Syphilis,  116 

acquired,  116 

Colles'  law,  117 

condylomata,  118 

cranial  bosses,  212 

cranio-tabes,  118,  213 

diagnosis,  119 
from  blood,  120 

hereditary,  116 

Hutchinson's  teeth,  120 
triad,  120 


Syphilis — Continued. 

interstitial  keratitis,  119 
late  manifestations,  118 
mercurial  stomatitis,  124 
mercury  in,  124 
mother's  immunity,  124 
of  nose  and  palate,  213 
osteochondritis,  118 
ostitis  and  periostitis,  213 
pemphigus,  118 

pseudo-hypertrophic  perichondri- 
tis, 211 

of  rectum,  642 

symptoms,  117 

synovitis,  213 
diagnosis,  213 
prognosis,  214 
treatment,  214 

of  testicle,  691 

treatment,  124 

of  late  manifestations,  125 
local,  124 

local  for  late  lesions,  125 
and  vaccination,  116 

Talipes,  722 
etiology,  722 
prognosi,  728 
treatment,  728 

of  compound  forms,  739 
old  and  new  methods,  728 
(see  also  under  varieties) 
varieties,  722 

calcaneo  valgus,  728 
calcaneus,  726;  treatment,  736 
cavus,  726;  treatment,  737 
equino-variis  acquired,  727 

treatment,  728 
equino-varus  congenital,  727 

treatment.  728 
equinus,  724;  treatment,  736 
^   neglected  and  relapsed  cases, 
732 

Cook's  operation,  734 
Phelps'  operation,  733 
tarsectomy,  734 
planus,  726 
valgus,  724 

treatment,  735 
varus,  724 

treatment,  735 
Tarsal  bones,  tuberculosis  of,  264 
Taylor,  brace  for  Pott's  disease,  446 
Teeth,  rachitic,  loi,  102 
syphilitic,  120 
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Tendinous  nodules,  rheumatic,  170 
Tendons,  injuries,  170 

lengthening,  171 

shortening,  173 

suturing,  176 

tenotomy,  171 

transplantation,  171,  173,  405 
Tendons  and  their  sheaths,  166 
Teno-synovitis,  167 

treatment,  169 
Tenotomy,  in  club-foot,  729 

in  contractures  of  arthritis,  259 

of  ham-strings,  259,  413 

open  method,  172 

of  peroneals,  402 

in  pseudo-hypertrophic  muscular 
paralysis,  165,  166 

in  spastic  paralysis,  413 

in  spinal  paralysis,  401 

of  stemo-mastoid,  162 
subcutaneous  method,  171 

of  tendo-achillis,  402,  413,  731 

of  tibialis  anticus,  402,  729 

of  tibialis  posticus,  402,  729 

in  torticollis,  162 
Temperature  in  relation  to  shock,  46, 
47 

as  a  symptom,  31 
Teratomata,  77 

endogenous,  77 

exogenous,  77 
Testicle,  inflammation  of,  689 

syphilitic,  691 

tubercular,  690 

traumatic,  611,  689 

supernumerary,  688 

tumors  of,  689 

dermoids,  8a 

undescended,   misplaced,  hidden, 
686 

diagnosis,  686 

pathology,  686 

treatment,  687 
Tetanus,  141 
course  of,  142 
cephalicus,  144 
chronic,  142,  144 
diagnosis,  144 
distribution,  141 
drugs,  147 
facialis,  144 

general  management,  146 
pathology,  141 
prognosis,  145 
prophylaxis,  145 


Tetanus — Continued. 
symptoms,  142 

treatment  with  antitoxin,  146 
treatment  of  wounds,  145 
varieties,  142,  144 
Thiersch's  operation  for  epispadias, 
677 

solution,  antiseptic,  42 
Thomas'  hip  splint,  248 

knee-splint,  258 
Thoracectomy,  praecardial,  531 
Thoracoplasty,  527 
Thoracotomy,  522,  756 
Thorax,  anatomy  in  childhood,  512 
caries,  514 
deformities,  512 
etiology,  513 
rickety,  196 
treatment,  513 
varieties  of,  513 
empyema,  515 

infective  inflammation  within,  515 
incisions  of,  522 
paracentesis  of,  521 
plastic  operations  upon,  527 
tumors  of,  514 
Thrombosis  of  lateral  sinus,  386 
Thumb,  dislocation  of,  319 
Thymus,  operation  upon,  324,  510 
Thymic  asthma,  510 
Tibia,  fractures  of  shaft,  295 

separation  of  upper  epiphysis,  296 
separation  of  tubercle,  296 
Toes,  irregular  alignment,  738 
supernumerary,  735 
webbed,  737 
Tonsils,  enlarged,  459 
age  of  occurrence,  459 
diagnosis,  460 
etiology,  459 
forms,  459 
in  rickets,  103 
prognosis,  460 
symptoms,  460 
treatment,  461 

after-treatment,  467 

effects  of  removal  on  voice, 

462 
local,  461 
medical,  461 
tonsillectomy,  463 
tonsillotomy,  463 
hemorrhage,  465 
hemostat,  Stoerk's,  466 
hemostat,  Robinson's,  466 
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Tonsils— CoMftMn/^. 

instruments,  463 

use  of  anesthetic,  46s 

Tonsil,  pharyngeal,  453 

Tonsillectomy,  463 

TonKi'llotomes,  464 

Tonsillotomy,  463 

Tongue,  congenital  absence  or  mal* 
formation,  718 
c>'^t»  beneath.  71Q 
enlargement  of,  see  macroglossia, 

718 

fibroma  of.  719 

ne\nis  of.  719 

papilloma  of.  719 

swallowing,  470 

tongue  tie,  719 
Topography,  craniocerebral,  361 
Torticollis  cau^  of.  161 

in  cervical  spondylitis  474 

hematoma  of  stemo-mastotd.  161 

from  rheumatic  myositis  161 

symptoms  162 

treatment.  162 
Trachea,  foreign  bodies  in,  481 
Tracheoscopy,  484 
Tracheotomy.  500.  509 

anc^thc^ia  in.  40 

far  thymic  asthma.  51 1 
Trachco-stcnosis,  510 
Trauma,  of  kidney.  (149 

operative,    causing    synechia  in 
nares  451 
Traumatic  gangrene,  140 
Traumatism,  accidental  or  operative. 

in  relati^m  to  shock«  46,  48 
TranvpUntation  of  tendons  I7t,  173 
Transference  of  ner\es  406.  413 
Treatment,  post>opcrative,  51 
Tremlelenlierg's  operation  for  extro 

version  of  bladder.  667 
Tridermic  tumor*.  78 
TnHhanter  major,  separation  of,  394 
Tni>>es  43 

authors  for  umbilical  hernia.  60S 

fi»r  femoral  hernia,  616 

for  inguinal  hernia,  612 
Tubercular  abscess  2J5 

in  hip  joint  di««a^,  JJ7. 

rt-infection  of.  2i8 

treatment  of.  251 
Tulieroulosis,  iia 

age  of  incidence,  113 

of  tiones  and  joints  aaj 
of  the  ankle,  J613 


Tuberculosis— Cotifwii^dL 
dactylitis  a68 
of  the  elbow,  764 
diagnosis  and  symptoms: 
atrophy.  239 

differential  diagnosis,  230 
fluctuation,  219 
heat.  228 

mu^tlar  spa«m.  330 
pain  and  tenderness.  2j8 
rednes«,  2JO 

shortening    and  displace- 
ments, 230 
swelling.  22Q 
hip  joint,  see  hip  joint  disease, 
237 

joints  affected  at  various  ages 

235 

knee  joint,  see  tuberculosis  of 

knee  joint.  255 
progno«i*.  230 
pathology  nf  bone.  224 
pathology  of  joint.  225 
of  rih%  and  i>ther  brines  270 
of  sacro-iliac  articulation.  266 
of  »temo-clavicular  joint.  JbQ 
of  shoulder.  265 
of  sjiine,  434 
of  tarsal  U^e^.  264 
of  \ariou*  other  bones  *7*> 
of  y/kTisi  joint,  2^16 
treatment.  II4.  2.U 

hv  lival  h^-peremia.  1 16,  233 
by  antiseptic  injections  232 
by  opera!  n'»n,  234 
by  re*t.  231 

causes  pre<li*po>»mg.  113 

clinical  manifestatums  113 

diathesis,  nj 

dnigs  in.  115 

of  epiilidymi*.  690 

of  glands.  \jQ 

heretlity  of.  n* 

hyperemia  tn  hvaltm!.  1 16 

infection,  MHirce*  of,  1 13 

of  kidney.  (»5«) 

of  larynx.  470 

of  I>mph  no<les.  320 

of  meninges,  in  «pinal  caries  444 

of  peritoneum.  556 

of  pleura.  516.  517.  523 

of  testicle.  (jQO 

txiherculm  in,  II5 

treatment,  114 
Tumors  abdomtnaU  dangers  of,  82 
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Tumors— Cofi/mn^rf. 
of  auditory  canal,  66 
angioma,  83 
of  bladder,  74,  669 
carcinoma,  75 
chondroma,  68 
coccygeal,  91 

congenital  of  spinal  and  sacral 

region,  89 
cranial  meningocele  and  encepha- 

locele,  340 
cystoma,  89 
dermoids,  78 

causing  intestinal  obstruction, 
82 

desmoid,  65 

cnchondroma,  67 

fibroma,  64 

fibro-angioma,  64 

fibro-sarcoma,  64 

hydro-nephrosis,  655 

hydro-perinephrosis,  93,  655 

in  infancy  and  childhood,  62,  94 

intra-cranial,  360 

keloid,  65 

of  kidney,  72,  92,  660 
larjmx,  480 
leiomyoma,  69 
lipoma,  67 

lymph-adenoma,  325,  337 

lymphangioma,  87 

lymphoma,  71 

lympho-sarcoma,  225 

of    lymph    vessels    and  lymph 

glands,  324 
myoma,  69 
myo-fibroma,  69 
myxoma,  66 
myxo-lipoma,  67 

naevus,  72,  83,  84,  85,  86,  638,  719 

^neuroma,  69 

of  ovary,  81,  696 

osteoma,  68 

papilloma,  of  larynx,  480 
\     of  tongue,  719 
polypi,  66,  639 

of  auditory  canal,  66 

of  rectum,  67 
pneumatocele,  344 
rhabdomyoma,  69 
retention  cysts,  64,  91 
of  rectum,  67,  638 
of  spinal  and  sacral  regions,  89 
sarcoma,  71 

of  bladder,  74 


Tumors— Con/ifttt^cf. 
of  kidney,  72 
of  testicle,  73,  689 
teratoma,  77 
of  tongue,  719 
tridermic,  78 
Turbinates,  malformation  or  hyper- 
trophy, 451 
Twins,  joined,  77 

Tympanic  membrane,  incision  of,  380 

inflammation  of,  375 
Tympanitis,  375 
Typhoid,  arthritis,  216,  218 

gangrene,  150 

Ulna,  dislocation  of,  backward  or 
laterally,  314 

forward,  316 
symptoms,  317 
treatment,  317 

fracture  of  shaft,  291 

separation  of  olecranon,  292 
Umbilicus,  position  in  infants,  532 

infection  of,  534 

malformations,  534 
Umbilical  hemorrhage,  536 
Uranostaphylorrhaphy,  713 

after-treatment  and  results,  717 

other  methods  of  operation,  717 
Urethra,  malformation  of,  see  atresia 
ani  urethralis,  635 

calculus  of,  675 

foreign  body  of,  675 

prolapse  in  female,  697 

rupture  of,  676 

inflammation  of,  685 
Urethritis,  685 
Urine,  examination  of,  38 
Uronephrosis,  759 
Urotropin,  Crowe  on,  753 

Vaccine  therapy,  132 
in  abscesses,  134 
in  cystitis,  134 
in  mixed  infections,  134 
in  staphylococcus  infections,  133 
kinds  of  infections  treated  by,  133 
in  bone  necrosis,  134 
preparation  of  vaccine,  132 
in  rheumatism,  133 
in  localized  tuberculosis.  134 
in  gonorrhoeal  vulvovaginitis,  133 

Vagina,  malformation  of,  see  atresia 
ani  vaginalis,  633 

Vaginitis,  698 
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Varicocele,  690 

VcKt'tatioiiN  about  anus.  642 

Verni-utU,  on  dermoids  of  testicle. 

Ho 

Vesical  calailus,  670 
rti(»l(>Ky»  670 
diaKiioNis.  671 

symptfims,  67 1 
treatment.  67a 
litholapaxy,  673 
lithotomy,  suprapubic,  674 
ViotDUs  union,  re  fracture  for,  279 
Virchow.  un  congenital  tuberculosis, 

112 

Vtwvulus,  504 
symptom*,  594 
treatment,  594 

operation     for    obstruction  of 
l>owcl.  595 
Von  MoMTtiK  Moorhofi  seque^trec- 

tnniy.  209 
Vulpius.  tenotomy  and  transplanta* 

tion,  174 
Vul\itis.  (198 

Vulvovaginitis  prevention,  700 
isolation  of,  70D 
simple,  etiology.  698 

prognosis,  (>q8 

treatment.  (igB 
»pev-itW,  etiology,  699 

diagnosis,  (m^ 

iiyniptoms  and  course*  699 

treatment,  699 
treatment,  700 


Warts,  about  anus,  649 
\Va»hbum  brace,  446 
Wasscrman.    diagnosis    of  syphilis 
from  hloo<l.  120 

scrum  react  Kin  for  sjrphilis,  IJI 
Weak  ankles.  7^19 

braces  for.  740 
Webl»ed  fingers  and  ti»es.  74.^ 
Weight.  57 

White  swelling  of  the  knee  jotnl, 
255 

Whiting.  <m  clinical  history  of  sinu* 

lhromhi»*is.  .187 
Whitman  brace  fir  flat  foot,  7.U 
Wilms.  (Ml   dermoid  tumors^ 

7^ 

Wilson,  on  degree  of  pressure  in 

Bier  treatment.  IJB 
Wood's,  operation   fi»r  extroversion 

of  the  bladder.  (165 
Wrench.  Teier**.  259 
Wright,  on  upMinins  and  opsonic  in* 

drx.  ijo 

Wright.  (1  A.,  on  amputation  at  hip, 

254.  355 
on  eras  ion  of  joints.  j6o 
on  acute  pcri«Miti«,  2Q2 

Wrist  joint.  tul>erculosts  of,  J66 
defiirmity.  !ii7.  2^ii 

Wry  neck.  *ee  torticolhs.  irii 


X-ray.  crintr.iinilicniitns. 
in  iliagii< >s;-».  14 
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